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ROLES OF. SCIENTISTS AND ENGINEERS 

IN 

RESEARCH AND DEVELOPMENT CONTRACTING 

Larry Glenn Damev/ood> M, A, 

Division of Public Administration 
The University of New Mexico, 1970 

The system of contracting for research and development 
in the federal government Is a mu 1 1 1 -dl s c I p 1 1 na ry process 
hnvolv.l-ng billions of dollars each year. Scientists and 
engineers are key participants in the system; yet, they often 
possess insufficient knov/ledge of contracting activities, 
particularly the roles of technical professionals, to perform 
most effectively. 

The objective of this research is to increase operational 
effectiveness by providing perspective on the contracting 
system for research and development and by describing the 
major roles of scientists and engineers in the process. 

Multiple research techniques are utilized, including 
interviews and observation of contracting practices; however, 
the -princip.al methodology is an analytical descript.ive study 
of the literature, especially government regulatory documents, 
enriched by the author's, twelve years of reVevan.t experience.. 

The study of the contract system traces the evolution 
from the Constitution, through the war years and the post 
war period v/hen contracting became a dominant method of 



conducting research and development. Insight is also provided 
Into the political, social and economic I mp 1 i cat i on.s of the 
system. In describing the roles of scientists and engineers, 
the entire contracting spectrum is covered. Beginning vdth. 
the early project planning activities, the study p.roceeds through 
the formal contracting phases of solicitation, proposal 
evaluation, negotiation and finally contract management. 

The research indicates that most government scientists 
and engineers are administrators, participating in planning, 
execution and management of contract relationships v/ith non- 
government institutions; hov/ever, these roles are generally 
viev/ed as temporary assignments rather than careers. Similarly, 
scientists and engineers have not recognized the contract 
system as a management tool; instead, they are more Inclined' 
to consider it a necessary evil. More positive attitudes 
on the part of management tov/ard contracting and greater 
emphasis on educational techniques hold the most promise for 
constructive change. However, better integration of technica 
and business disciplines throughout the contrac.ting cycle 
also offers potential for increased recognition and acceptanc 
of the ‘'administrator" roles of scientists and engineers. 

One o-f the more controversial aspects of the contracting 
process involves the informal relationship betv/een government 
and nongovernment, scientists and engineers. The research 
reveals both positive and negative results from this activity, 
and suggests that this is a prime area for further investigation. 
The contract system is- far more than a medium for brlng.lng 
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industrial resources to bear on government problems; it also 
facilitates compliance with legislation on equal employment 
opportunity, labor practices and the like, and provides a 
mechanism for control of labor resources. 

The demand for informed scientists and engineers in 
contracting roles will grow as the technological endeavors 
become increasingly more complex. This research is a first 
step tov/ard preparing technical professionals for the task. 
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In observing scientists and engineers in government 
contracting^ I frequently sense a lack of perspective of the 
system, particularly with regard to the roles of the technical 
professionals. Actually this is not surprising since scientists 
and engineers seldom have, an opportunity to gain an overall 
perspective of the system. Generally, they come to the process 
without benefit of indoctrination and the assignments are 
limited to specific areas. In certain respects scientists and 
engineers in contract.ing roles experience the same frustration 
as the production worker who never views a complete system. 

Vihile scientific support is lacking, ! am convinced 
that inability to see the whole picture and to understand 
one’s role in a process has a negative impact on operational 
effectiveness. Scientists and engineers are key participants 
In a contract system which accounts for more than seventy 
percent of government expenditures for research and development, 
and facilitates technological ach i.evemen ts such as the atomic 
energy and space programs. Recognition of the key roles of 
scientists and engineers in the contract system and av^areness 


^Clarence H. Danhof', Government Contracting and Techno- 
logical Change (Washington, D. C.: The B rook i n gs^TnTn tut i on , 
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of their need for better understanding of the contracting 
process motivated this research# The basic objective Is to 
address the need of government scientists and engineers for 
Increased knowledge of their roles In the contracting system^ 
Hov/ever, this entails a broader task, since the system v/lthin 
which the roles are played must also be understood. By 
providing overall perspective on the contract system and' by 
describing the major roles of scientists and engineers, It Is 
hoped that this research v/lll ultimately have a positive effe 
on operational effectiveness. 

The presentation Is arranged In three parts; P.art One 
concentrates on Introducing the research objectives, methodology, 
and constraints, and providing an overall perspective on the 
contract system. It also capitalizes on previous research as 
reflected In the- literature. The main focus of the research 
Is captured In Part .Two where the contracting process Is analyzed 
from the perspective of the scientist and engineer. Government 
regulatory materials constitute the basic source data for 
Part Two, vihlle the analysis and Interpretations are based 
on the author's experience. 

Finally, Part Th'ree summarizes the presentation, provides 
conclusions and offers suggestions for further rese-arch. 

The presentation places emphasis on facilitating the reader^s 
ability to grasp the thrust of specific areas without the 
necessity of' reading the entire report. In so doing some 
redundancy Is Inevitable; hov/ever, the advantages of a degree 
of entity betv/een chapters makes this an acceptable tradeoff. 



The appendices are es.peclally valuable for the reader v/lth an 
interest in. detail aspects of the contracting process. For 
example, Appendix 3» an official Request for Proposal, Illustrates 
many facets of the process Including contractual terms, work 
statements, evaluation criteria and types of Information required 
for contractor selection.. 

V/hlle this study required the support and cooperation 
of many people, some of -whom are recognized in the acknov/ledg- 
roent section, the- author accepts full responsibility for the 
I nterp retati.on and presentation of the material. V/hi le ! trus 
that the data presented as factual are accurate, this study 
Is In no v/ay to be construed as reflecting official government 
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PART ONE; 

PERSPECTIVE ON THE MODERN SYSTEM FOR 
SCIENTl FlC ENDEAVORS 



CHAPTER I 


GUIDELIHES FOR RESEARCH 

Focus on Effect I venes s 
. Problem 

Scientists and engineers play significant roles in 
Government^ research and Hevelopmont (RSD) contracting but 
are often inadequately Informed regarding role expectations. 
Understanding of one's role is a prerequisite to maximum 

O' 

effectiveness; therefore it follows that operational effective- 
ness of the scientist and engineer is impaired by the lack of suci 
knowledge. The degree of Impact on effectiveness is an 
unknown, and v;Ill remain so until better methods of measuring 
subjective decisions are developed. However, few v;ould disagree 
v,fith the premise that increased understanding of one's role 
.Increases the potential for positive impact on effectiveness. 

This then, the "reduced effectiveness of the scientist and 
engineer due to inadequate understanding of roles in the R&D 
contracting process," Is the problem to v/hich this research 

^Government as used in this study refers to the federal 
government of the United States. 

^Effectiveness In the context of this study refers to 
ability to perform duties v/ith minimum guidance and supervision 
in a timely and accurate manner. 
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I s dl rected. 

Another premise basic to the research Is the belief that 
the government R&D contracting system and the scientists and 
engineers' role In the process are matters of great Importance, 
particularly to officials charged v/lth responsibility for 
conducting the nation's R&D programs. A final premise is that 
increase In knowledge and consequently, potential for Increased 
effectiveness In the conduct of a vast and Important aspect 
of the government's business, such as the R&D contracting 
process,' Is ample justification for the undertaking reflected • 
In this research. 


Background to Problem 

Full appreciation of the significance of this study 
requires an awareness of certain aspects of government R&D 
contracting and factors con t r l^b.u 1 1 ng to the problem. Both 
areas are discussed below. 

Prior to 19^0 there vias relatively little government 

R&D In the sense of direct support to private concerns. The 

government's R&D efforts v^^ere conducted primarily by civil 

3 

servants working In government facilities, Hov/ever, this 
changed drastically as did many facets of R&D management in 
the decades of the 19^0's and 1950's, Perhaps the threat of 
war and v/ar itself became the catalyst, but v/hatever the causal 
factors, there Is no doubt that the e.arly 19^0's v^ere the 

^Danhof, p, 93. 
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turning point, the beginning of a major transition in the 
method of conducting R&D and a phenomenal grov/th in the 
magnitude of expenditures. In I 9 A 0 expenditures v-/ere less 
than 100 million dollars, by I 968 they had grown to over 17 
billion annually,^ Essentially every government agency is now, 
involved in R&'D; hov'/ever, only three organizations, the Department 
of Defense (DOD), National Aeronautics and Space Administration 
(NASA), and the Atomic Energy Commission (AEC) account for the 
lion's share of the expenditures. For example, of the 17 billion 
expended in 1968, lA billion v;as expended' by these organizations,^ 
The phenomenal growth in expenditures v/as only one facet 
of the R&D revolution. An equally i mp res si ve .occu r ren ce was 
the change from internal performance of R£D by civil servan-ts 
to extensive reliance on private con ce rns , ' uh i ve rs i t i es .and non- 
profit institutions. It is estimated that, more than 70 percent 
of ail federal expenditures for R&D nov/ go to non-government 
organizations,^ Some agencies allocate even higher portions 
of their budget to outside organizations. An example Is the 
AEC, where 95 percent of the annua-.l operating expenditures go 
to private concerns,^ 

^Michael D. Reagan, 

(New Yorks Oxford Unlver 

^ I b i d, . p . 321. 

^Danhof, p, 93* 

7 

R.i chard A, Tybout., Government Contracting in Atomic 
Energy (Ann Arbor: The U n’l-Ve 'r s i Yy i'g alT^P'^r^s's',^ 956 ), 
^*TTST 
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The medium by which the government accomplishes R6D 

through external sources is the contract system. Contracting ' 

has .become a way of life for most government organizations. 

In fact it is the dominant method of RSD - i mp 1 ementat I on in 

o 

many operations. The system is of such prevalence and 
importance that it is referred to in terms such as "federalism 
by cont ract "Che contract state, "government by contract,"^ 
and "administration by con t rac.t , " ^ ^ 

The. transition from internal to externa.l conduct of R&D 
brought other changes, changes that affect scientists and 
engineers more directly possibly than any other professional,' 
Prior' to 19^0 government scientists and engineers were primarily 
practitioners of the traditional funct?on--the tasks that have 
since been delegated to private organizations. What then is. 
the new role of the scientist and engineer in government 
RSD organizations? It is that of an administrator, an active 
participant in the activities of planning., execution and mana 
the contracts through which RSD is conducted by private 


®Danho.f, p, 95 


Don K, Price, Government and Science 
Relation in Arne rl can • Democ racy 
Pres s , 19 &^2T , p , b5. 


The ir Dynamic 
Oxford Uni ve rs i ty 


L, N-ieburgj 
Quadrangle Books, 


In the Name of Science (Chicago; 


I ^Michael D, Reagan ~ ,Po 1 i t i cs Economi cs and the General 
V/e'lfare (Glenview, Illinois; Sco.tli, Foresman and Company, 

'fTsrrrp. 95. 

1 2 

Michae-l; D, Reagan, The Admi n Is t ra>t I ono'f P u blic Po ll 
(Glenviev/, Illinois; ScotT", Foresman S Co,, 196^, p,’^f2T 
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o rgan I zat I ons , ^ ^ 

Since scientists and engineers are deeply involved in the 
contracting process, v;hy do they not have an adequate 
understanding of the roles they must play? There Is no single - 
answer; instead, there are multiple causal factors. First, 
technical professionals tend to view the contracting process 
as a_’*paper shuffling'* operation, a necessary evil,' rather than 
a val.uable management, technique. This attitude varies i.n degree 
among organizations and individuals, but is closely related 
to the philosophy expressed by the top management and the degree 
of exposure of the individual scientist and en-gineer to 
contracting. Participation In the process often results in 
greater appreciation for its importance and challenge and tends 
to foster a more positive attitude. Similarly, a positive 
attitude by top management reflected In organizational and 
policy matters tends to be copied somev/hat by the lov/er levels. 

Another causal factor Is the general tendency of government 

organizations to encourage the "specialist" philosophy to the 

point that the different disciplines view contracting as sacred 

1 

territory, to be traversed only by the "contract specialist,*' 
This is not entirely bad since certain functions are performed 


‘^This descrip tion cannot be applied indiscriminately; 
some organizations engage in.RSD in their own laboratories 
and many maintain at le.ast a limited capability for internal 
resea rch , 

1 ij 

Contract specialist is an olticlal position title In 
the federal government, assigned to individuals specializing 
in cont ract in.g functions. 
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'best by specially trained Individuals. Hov;e.ver, this Is 
—not adequate j.us 1 1 f I cat 1 on for- -the -t'hands -off" atti tude that 
seems, to prevail In many organizations, V/hlle criticism for 
utilization of special' skills Is not the^polnt nor is It 
appropriate, the "closed system" approach may v/ell be a part 
of the problem. The healthiest environment, the most effective, 
appears to be the one that most closely adheres to a. true team 
■ concept--a' fundamental requirement of effective contracting. 
Another contributor to the problem of Inadequate undei — 
standing of roles is the general negT.ect of lltera.ture to 
address the subject. The scientist or engineer Interested in 
learning about his roles in the contracting process would be 
-sadly disappointed if heswere to depend upon the medium of 
literature. Little material of a specifically related 
nature v;ould be found with exception of government regulatory 
documents such as the procurement regulations, A study of the 
government documents would reveal procedural ly oriented 
material couched In the language of the contract specialist. 

He would also discover that the books and other literature 
are for the most part oriented to either a very broad 
perspective v\^lth only cursory treatment of roles of sclentls 
and engineers, or to a narrow aspect of the process vihich 
completely misses the' scientists and engineers' area of 
i nte res t . 

These factors are .partial answers to the question. of 
"v'hy the scientist and engineer Is inadequately informed"; 
especially when the cumulative effect is considered. Perhaps 



8 


these factors also contribute to the air of mystery that 
surrounds the government contracting process. The "mystery” 
observation was expressed by General Edmund O'Connor, speaking 
to the American institute of Aeronautics and Astronautics when 
he stated "Marketing people and proposal and contract administra- 
tors tend to foster the notion that there is something 
mysterious about the Government procurement process, 
Unfortunately,, the mystery idea is more than a notion, for 
the contracting process is largely unfamiliar territory t-o 
many of the participants, particularly the scientist and 
eng t nee r. 


Author's Objectives 

TheprTmary objective of th.i s research, is to provide a 
be t te r .un de r s t and i n g of the-ro-les of the government scientist 
and engineer in the R&D cent ract i ng sys tern. This entails, 
first, providing perspective into the system of RSD contracting; 
and second, identification of the roles and descriptive 
analysis of v/hat they mean in an operational environment. 

The clientele to which the work is directed are chiefly 
scientists and engineers In government R£D organizations, 

V/hile the greatest value is to those individuals directly 
involved in contracting, there is also benefit for scientists 
and engineers involved in other facets of RSD who are potential 

^^Edmund F, O'Connor," Trends in Contracting that v/111 
I n f 1 uence Spacecraft Des I gn‘~TrTd Deve lo|Tmeirr r"TrM"~Fa'p e r No , 
’6'>"-gTTTH’uiv^^^ gVo rg^TT^fa r s hall Space Flight 

Center, 1 96?) , p, 2 . 
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members of the contract team. The management of government 
R&D organizations are a second clientele. A good case could 
be made for the position that many of the problems of scientists 
and engineers in contracting roles are associated with 
management's failure to appropriately train or otherwise 
familiarize the technical professional v/ith role requirements, 
AlsOp it is in the management hierarchy that policies and 
operational philosophies are established setting the tone 
for the activities of an organization. A contribution to 
better understanding by management, therefore holds potential 
for major positive impact. Lastly, the v/ork also holds 
value for that segment of the public possessing an interest, 
professional or otherwise, in the mechanism by v/hich billions 
of dollars are expended annually for R&D by the government. 

This includes the academicians, particularly those concerned 
with public science policy, and the government's partner 
in RSD implementation, the private concerns, universities, 
and nonprofit institutions. 

The objectives discussed above are, in a sense, only means; 
the ultimate value of increased knowledge is hopefully increased 
operational effectiveness. Qualification is necessary because 
knowledge Is only one factor In achieving effectiveness. 

However, of the many variables, knowledge is one of the most 
important. To summarize, the value of the v/ork Is as follov/s; 
First, it provides'a source for knov/ledge, thereby Increasing 
the potential for effectiveness. Second, it improves 
effectiveness of-the contracting process (assuming application 
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of the knowledge)| and third, the general clientele benefits 
from b.etter appreciation of a major aspect of the-i r government's 
system and practice s' for managing the multibillion dollar R&D 
activities. 


Methodology and Techniques 

Hyneman * s definition of descriptive research^ providing 
**an account of v^hat actually exists and occurs**^^ comes very 
close to describing the primary methodology of this study. 
However, in the interest of accuracy, recognition must be 
.given to the fact that i n te rp ret aM on of literature and 
observation of actual practices are highly subjective. This 
.point Is particularly important because this study deals 
v/.lth a multidisciplinary process which is itself- largely subjec- 
tive. 

Objectivity and quality are sought by following a standard 

1 7 

which Hyneman descrTb.es as a "scientific method," ^ , 

conscientious, careful, systematic effort to find out what 
actually exists and goes on, and , , , to report the findings 

in a way that enables other students to evaluate the sufficiency 
of the evidence "for » , < the conclusions and to test « « , 

the findings , . . 

In conducting the research,' emphasis was placed on . 
an'a 1 y t i ca 1 I y viewing the factors Dav/e suggests- for consideration 

^'^Charles S, Hyneman, The Study- of PoITtics (Urbana; 
University of Illinois P res:^j' ' 1 95'9) , p • 

. . ’-^Ibi d. , p.p, 78-79, 
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in descriptive study:'^ 

1. Conditions, relationships, practices, elements, 
values and processes as they nov/ exist. 

2. ' The effects of the elements of the description. 

3. Current attitudes, philosophies, and beliefs. 

Trends that seem to be developing.' 

5» The association among the elements of description. 

The primary methodology then is analytical, interpretative, 

descriptive anal-ysis of the literature supplemented by 

unstructured Intervlev/s v/ith government officials v/ho are 

1 *3 

active in R£D contracting roles. The author's several years 
experience as an observer and participant in the government 
R&D contracting system was relied upon for Interpretation 
and analysis of the literature, - • 

The literature search confirmed a suspected scarcity of 
material directly related to scientists and engineers' roles 
in the contract system; hov/ever, considerable material was 
discovered that provides a general treatment of the subject 
of government contracting. Contracting as a controversial 
subject received considerable attention, particularly In 
the 1350's and early I960's, from writers In the area of 


1 O ' 

Jessamon Dawe, V/ri ting Business and Economics Papers, 
Theses and Dissertations CTo tov/a , N . “T.* " Lit 1 1 e f i e 1 d , Adams 

T?T3~cSTrT^',' V,’ ITT^ 

^ ^ I n te rv i ev/s supp.orted conclusions; (1) scientists and 
engineers in government contracting roi'es are generally 
inadequately informed regarding the contract system and their 
respectjve roles, (2) descriptive literature treating the 
roles of scientists and engineers is essentially non-existent, 
(3) descriptive literature dealing v/ith roles of scientists 
and engineers in government R&D con t ract i ng wou 1 d be of 
substantial value. See bibliography for List of interviewees. 
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public science policy*^® The major source materials for 
research on the roles of scientists and engineers are the 
regulatory documents of the federal government. In the 
study of the contract system, hov^ever, private v/orks constituted 
the major data source, 

• The L 1 te ratu re 

The literature survey revealed a serious neglect of 
scientists and engineers* roles in the contract system, \71th 
the exception of limited government material, there appears 
to be no published work that deals specifically with the subject. 
There is a bright side, however, In that, considerable work 
has been done In the general area of the R&D contract system. 

Some of the literature In this area Is current and well suited 
to providing perspective. Some of the higher quality v/orks 
in this category Include Peck and Scherer’s economic analysis 
of the military contracting system, one of the most comprehen~ 
s 1 ve studies in the area of government contracting. Danhof's 
work Is an excellent treatment of the R&D contracting phenomena 
from a broad perspective. It provides Insight Into basic 
concepts and traces the history of R&D contracting,^^ Harold 

2 0 

Including Don Price, Michael Reagan, H, L, Nleburg, 

Harold Orlans, Clarence Danhof, 

^^Armed Services Procurement Regulations, NASA Procurement 
Regulations and AEC Procurement Regulations and supplemental 
mate ri a 1 , 

2 2 

Merton J* Peck and Frederic M, Scherer, The V/eapons Acqul* 
sltlon Process; An Economic Analysis (Boston: HarvardUnlv, 

Press, 1962) ' 

^^Danhof ,, Government Contracting and Technological Change, 
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Orlans' reviev; of AEC*s contracting experience provides consider- 
able insight into the AEC decision-making process and some of 
the more challenging problems of the agency, ^ Tybout provides 
a tho rough . revi ew of one aspect of AEC's contracting system-- 
-the selection and application of the contractual arrangement. 

The book also provides .a good ap’preci atlon'for the contract 

25 

options, but has little value as a general reference. 

Several authors have treated the subject of the "contract 

system" as. a part of a broader study of public science 

activities. Some, of the more thoughtful v/orks include 

Nieburg’s presentation entitled "The Contract State," 

2 7 

Price's "Federalism fay Contract," and Reagan's "Administration 

2 S 

by Contract," and "Government by Contract," The titles of 
these v/orks are unusually descriptive; each emphasizes a 
different area of the extensive political, economic and social 
implications of the contract system. 

Another group of literature dealing v/i th the subject of 
contracting accounts for the largest quantity of material, but 
holds little value for this study. This vvork is heavily 
oriented to the traditional purchasing system designed for 

^^Harold Orlans, Contract 1 n q For A toms (Washington, 

D, C, ; The Brookings Institution, l^^T) , 

2 5 

•^Tybout, Government Contracting in Atomic Energy . 

2 6 

Nieburg,' In the Name of Science . 

27 . 

Price, Government and Science . 

2 8 

® Reagan , Administration of Public Policy . 



standard equipment and the more routine procedures. The 
■material is procedural in nature and generally out-dated. 
Examples of literature in this category Include Mack's manual 
for purchasing offlcers;^^ Forbe's five year study of the 
fun.ctions of purchase systems in federal, state, county and 
municipal governments;^^ and Miller's study of military 
pri cing. 

An additional literature source, the NASA Technical Llbrar> 
at the Manned Spacecraft Center, provided several unpublished 
studies having direct applicability to the research. These 
are for the most part government sponsored studies of specific 
aspects of the government contracting system. Examples of the 
type of material obtained from the NASA Technical Library 
Include a study of the role of nonprofit institutions in 
contracting,^^ a study of the relationships between R£D and 
production contracts, an examination of current attitudes 

^^Clifton E, Hack, Federal Procurement, A Manual for the 
Information of Federal Purchasing Officers (V/as h i n g ton , D, C,'r 
U, S, Go ve r n me n t’^ P r T n "Off fee , 1353)'^*" 

^*^Russell Forbes, Governmental Purchasing (Nev/ York: 

Harper & Brothers PubllThers, 13-29), 

■2 1 

•^ John Perry Miller, Pricing of Military Procurements 
(New Haven; Yale University Press, 1 95^STr^' 

32 

Peter L, Shaw, Administration by Contract; The Think 
Tanks . NASA Report N 6 8^T2'7r^{17asWn g”t'^“D ,“ NTrAT^TTBT. 

^^Edv/ard Greenberg, Relationships bet v /een' R&D Contrac ts 
and Production’ Contracts, NASA Report H 3 ^ -”cT7“"0 3" "(W t rTpt^n’r 

DTTrr~TATK*nT5^^ 
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“ih ' ' ■ . .35 

toward profit, a review of gaming techniques in contracting, 

and a description of an innovative approach to incentive 

6 

contracting for major R&D projects. 

In summary, literature directly related to roles of 
scientists and engineers in R6D contracting Is essentially 
limited to official government regulatory documents. These 
documents and various supplemental material constitute the 
basic source data. Secondary material including books, 
periodicals and special government sponsored studies, provic 
the source data for that portion of the research directed 
'to providing perspective on the contract system. 

Research Boundaries 

The problem addressed by this researcn nas nation-v/ide 
political, economic and social implications. The government's 
R6D activities, particularly the system that governs its 

relations with private concerns, universities and nonprofit 

/ 

institutions, affect essentially every facet of public and 
private endeavor in the United States. Almost every federal 
agency and department is engaged in contracting for R&Dj 
for some it is the dominant method of implementing object t ves , 

3^Dave V/, Lang, The Gove rnment ' s ' Att i tude Tov;ard Profit, 

NASA Report a65 - 1 0 7 1 7'T?raThTrx~Trr~ir/^“,'""r9i;“90“ 5 . 

^^John R, Isbell,' Contract Law 'and the Value 'o'f a Ga'm.e , 

NASA Report N68-82102 ( Was h Vn’g'toK7'~'DT*^.^'" N^^^ 

^^George F, KacDougall, Jr,,' Planned Inter depen den'cy 
Incentive 'Method, NASA Report W6 8“To-"6^'c I . ( v/as-h . , D. C.: 

nasTTTsT^TT ^ 

^^Danhof, p. 35« 
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Setting the boundaries for a problem of such scope and 
complexity Is in itself a challenging task. The research must 
be sufficiently broad to represent agencies and departments 
throughout the government to achieve the desired degree of 
universality; yet time and resource constraints of the author 
must be also recognized. An explanation of the solution 
fol 1 ows , 

The research for this study quickly revealed tv^o significant 
aspects of government RSD contracting that facilitated 
establishment of research boundaries. First, it was discovered 
that the major share of all government RSD contracting Is 
attributable to only three o rgan I zat I ons , . the DOD, AEC and 
NASA, To Illustrate, in I965 these organizations "accounted 
for about 98 percent of all federal expenditures on developme 
programs. The expenditures of all other agencies for 
development programs ranged from "less than $50 million In 
i960 to about $500 million In 1967«"^^ The second point involves 
the contracting policies and practices of DOD, AEC and NASA, 
Ernest W, Brackett, former Director of NASA Procurement, 
reported that "Our statutory procurement authority Is the 
-same as that of the military departments, the Armed Service 
Procurement Act of 19^7» and our procurement procedures 
fol.low quite closely those of the Armed' Service Procurement 
Regulations* , . 

^ ^ 1 b i d , , p, I u I d « 

Lq 

Ernest W, Brackett, NASA Procureme n t' Policies , NASA 
Report 1163-21153 (Washington, D* C*: N ASD p 6 2 , 
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Although the AEC is governed by Federal Procurement 
Regulations, the agency has developed detailed I mp 1 emen t i n g 
instructions which are also based primarily on the ASPR,^^ 
Further research also revealed a high degree of similarity 
in contracting practices in the DOD, AEC and NASA, This 
knov/ledge provides a sound basis for the conclusion that 
research based on the policies and practices of the DOD, 

AEC and NASA is in fact representative of the organizations 
primarily responsible for government R&D contracting, Furthe 
that research based on these organizations has application to 
a wide clientele. Therefore, the DOD, AEC and N AS A . cons t i tu ti 
the organizational parameters of the study. Any reference to 
policies or. practices of other organizations is strictly for 
supplemental support, . 

In establishing the research parameters It v/as necessary 
to address the question, "To what level or detail will the 
research be oriented?" The ansv;er of course depends upon 
the clientele to v/h i ch the v/ork is directed; v;h i ch is, in 
this case, government scientists and engineers. The needs 
of this particular group are for better overall perspectiv 
of the contract system and greater awareness of their 
respective roles In the process. This consideration facll 
tated establishment of another parameter, the depth of the 
study. There is no attempt to describe every facet of the 

^^^Peul R. McDonald, Government Prime Contracts and 

S'ubcont rac'ts ^Glendora, C^l fT^rVia": T ro c u’r e'm'e'n^^ AVs^ocTa te s , 

TT6”?T) , p « A” I ~ 1 6 , 



contracting process or the roles of scientists and engineers. 

The areas covered are limited to those which are In the author's 
judgment most significant to the effectiveness of the contracting 
system. Accordingly, the research emphasizes concepts and 
policy rather than the procedural aspects. Perspective on the 
contract system Is provided through research of secondary 
literature supplemented by the author's experience. The major 
roles of the scientist and engineer are described through 
research and Interpretation of primary source material, 
official government documents, supplemented by the author's 
expe r I en ce . 

The last major consideration In establishing research 
cons t ra I nts v/as to select the area of the contracting 
environment for study. R&D covers a spectrum ranging from 
procurements valued at only a fev/ dollars through major 
programs such as Apollo that cost billions of dollars and 
extend over several years. Procedurally and from the 
standpoint of roles of scientists and engineers, R£D contract 
requirements fall Into two categories based primarily on the 
estimated dollar value of the contract. The criteria for 
categorization vary among agencies; however the common 
objective Is to assure that contract requirements of high 
dollar value and/or major Impact potential are subjected to 
appropriate management consideration at selected points 
throughout the contracting process. The smaller dollar value 
short term requirements are generally processed more routinely 
and subject to less formal procedures. Although there are 
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only minor differences betv/ecn the categories (from the vlev>/point 

of scientists and engineers), the focus of this study is 

1,2 

clearly on major R&D projects. 

Finally., it is important to recognize that no attempt 
has been made to research all government regulations relating 
to the contracting process. The basic policy documents of the 
DOD, AEC and NASA, the procurement regulations, supplemented 
by other pertinent material relating to specific aspects 
of contracting from government and non-gove rnment .sources 
provides the basis for the research. 


ho 

NASA Phased Project Planning Guidelines describe a 
major project as follows; a ma j o r research or development 
project cannot be defined in specific terms. Therefore, a 
judgment must be made by the responsible Program Office and 
Center operating officials as to whether a particular RSD effort 
should be classified as major and therefore subject to specific 
approval by the Administrator or his delegate. Where the re 
Is uncertainty on whether a p roj ec t .shou 1 d be considered as 
"major,” the matter should be resolved v/lth the Administrator 
or his delegate, A major project normally v^ould have several 
of the follov/ing characteristics; (l) Require significant 
Agency resources, through run^’out, in terms of manpov/e r/f und i ng/ 
facilities, (Z) Involve important relationships v/ith external 
organizations, the public, or foreign governments, (3) Usually 
encompass design, development, fabrication, test and operations, 
(A) Require the identification or formation of a special 
organizational element v;h I ch would devote full time to the 
execution of the effort. 



■CHAPTER li 


EVOLUTION OF THE CONTRACT SYSTEM 

Understanding the roles of participants in the government 
contracting system requires an appreciation of the fundamental 
aspects of the system Itself, The system of contracting 
for RSD, as it presently exists, is a result of an evolut.ion 
process that began in the 18th century and achieved the present 
stage only vnthin the last thirty years. The purpose of this 
chapter is to provide perspective on the fundamental developments 
over the years which are the foundation for the system. 

The. presentation begins with a discussion of basic 
concepts v/h i ch permeate the contract system. Next, the 
legal foundation, the development of laws and regulations 
are reviev/ed, and finally a brief review of the evolution of 
the RSD aspects of the contract system. 

Basic Concepts 

Contracting versus procurement 

The d i ffe ren 1 1 at ion .between the te rms .cont ract and 
procurement Is an area of confusion and misunderstanding. 

The terms are utilized interchangeably in the literature and 
in practice; yet, there seems to be some different emphasis 
of in tent . 
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Government regulations contribute to the confusion by 
utilizing the terms interchangeably. For example, the 
•regulations are almost invariably entitled "procurement" 
while the content applies the term "contracting."^ The same 
Is true in the case of lav/s, executive orders and other 
government documents. The definition found in government 
regulations for "procurement" seems to cover contracting as 
well, and is apparently intended to do so since a definition 
is not provided for contracting. The NASA defines procurement 
as : 


"Procurement" Includes purchasing, renting,, 
leasing, or otherv/lse obtaining supplies or 
services. It also includes all functions that 
pertain to the obtaining of supplie.s and 
services, including description but not 
determination of requirements, selection and 
solicitation of sources, preparation and av/ard 
of contract, and all phases of contract 
admi n i st rat i on . 

The term contracting appears to be related to tl 
transition of RSD v/ork from internal performance to contracted 
performance by private concerns. The transition, v/h i ch began 
around 13^0 and reached a peak in the 1950's p rompted. many 
congressional and other investigatory reports that used the 
term "contracting-out," Over a period of time, reference to 
purchasing activities associated v/Ith major R&D efforts 
became identified as "cont ract i ng" v/h i 1 e purchases ’ i nvo 1 v I ng 


^The NASA Procurement Regulation and Armed Services 
Procurement Regulations are examples, 

NASA Procurement Regulation, NPC-^00, through Revislor 
No. l^J, p, 113-. 



standard tommod 1 t f es continued to be Identified as "procurement," 
Reaqan addresses the 'point in a discus'sion of "contracting- 

out 

. . Contracts betv/een government and; the private 
sector for the;. supply of goods and services are, 
of course, not nevv. Office supplies, food, and equipmen 
for the armed forces and the construction of federal 
buildings are staridar.d items of procurement. 

Contracting out, however, refers not to the purchase 
by government of existing products but to arrangements 
v/hereby the nongovernmental contracting party shares 
in, the public task of developing something new - 
a weapons system, a method of desal.i nafl ng water, 
even, on occasion, policy ideas, 

1 

The difference is bas-lc, V/e do not think of clo-thing 
manufacture as a public tas.k, and thus contracts to 
supply army shoes raise no questions about the 
delegation of public decisions to private entitles. 

Foreign policies-, missile systems, defense stre.tegies, 
reorganization plans for goveirriment agencies, and 
resource development policies, hov/ever, are inherently 
gove.rnmen ta 1 "products," and it Is contracts for 
research and development in such areas that do con- • 
stitute a nev/ relationship. Through such contracts 
private organizations share in the shaping of public 
business; in turn, many of them become dependent upon 
income from public contracts for their continued 
e.xistence, creating the possibility, at least, of 
governmental leverage over their internal decisions. 
Contracting out therefore Implies,' as simple 
procurement contracting does not, the mixing of govern- 
ment with otherwise autonomous private organizations 
in v/ays that blur the line between government and 
society - a line that, according to pluralist political 
theory, is crucial to the maintenance of democracy,^ 

Although the traditional term for government purchasing 

is "procurement," the- term "contracting" is most often 

utilized in reference to RSD endeavors. For purposes of this 

study, however, the terms are considered interchangeable 

with the same meaning as provided by the NASA procurement 


Reagan Pol i t i cs , p, 


95. 
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regulation 


k 


'Advertising versus negotiation 

There are two basic methods of contracting v/ithin the 

federal government, advertising and negotiation. All forms 

and techn.iques of contracting fall within these two categories 

Formal advertising is the fundamental law governing all 

government purchasing; all purchases by negotiation must 

fall within one of the specific exceptions to basic law. An 

act of Congress passed In i860, the basic law governing all 

government purchasing, provided that 

All purchases and contracts for supplies or services 
in any of the Departments of the Gove rnment ,’ except 
for personal services, v/hen the public exigencies 
do not require the immediate delivery of the article 
or articles, or performance of the service, shall 
be made by advertising a sufficient time previously 
for proposals respecting the same, V/hen immediate 
delivery or performance is required by the public 
exigency, the articles or service required may be 
procured by open: pu rchase or contract at the places, 
and in the manner in which such articles are usually 
bought and sold, or such services engaged betv/een 
individuals. No contract or purchase shall hereafter 
• be made, unless the same be authorized by lav/ or 

be under an appropriation adequate to Its fulfillment, 
except in the War and Navy’ Departments, for clothing 
subsistence, forage", fuel, quarters, or transportation, 
which, however, shall not exceed the necessities of 
the current year,^ 

The 1 av/ req u 1 res 

(a) public advertising for bids responsive to detailed 
specification; (b) public opening of the bids at a 
Specified time and place; and (c) av/ard of the 
contract to the lov/est responsible bidder complying 


^See footnote 2 of this chapter 
^Danhof, p, 17, 



2k 


with the conditions of the advertisement for bfds.^ 

Current requirements remain essential.ly unchanged v/ith the 

exception of the negotiation authorities for certain purchases 

The law governing the DOD and' NASA' provides that 

. « « purchases of and contracts for supplies or 
services shall be made by formal advertising In all 
cases- in which the use of such method is feasible and 
practicable under the existing conditions and 
circumstances. It further provides that, if the 
use of formal advertising is not feasible and 
practicable, negotiation of contracts is authorized 
under certain circumstances enumerated therein, . . . 

In accordance v/lth this requirement, procurements 
shall generally be made by soliciting bids from 
all qualified sources of supplies or services deemed 
necessary by the contracting officer to assure full 
and free competition cons i s tent' w I th the procurement 
of the required supplies or services.' 

Formal advertising is conducted in accordance with strict 

procedures.* The basic steps are 

(i) 


(II) 


.(ill) 

(iv) 


Preparation of the Invitation for bids , by 
desc r i'TTng the’*'"r^Vi i^eme^^^ rnmen t 

clearly, accurately, and completely, but 
avoiding unnecessarily restrictive specifications 
or requirements which might unduly limit the 
number of bidders. The term "invitation for 
bids" means the complete assembly of related 
documents, whether attached or incorporated by 
reference, provided prospective bidders for the 
purpose o-f bidding; 

Publicizing the invitation for bids, through 
distribution to prospective bidders, posting 
in public places, and such other means as may 
be appropriate, in sufficient time to enable 
prospective bidders to prepare and submit bids ■ 
before the time set for public opening; 

Submission of bids by prospective contractors; and 
Av/arding the contract , after bids are publicly 
open e To ™t~h a^ r e s p o n s i b 1 e bidder whose bid, 
conforming to the invitation for bids, will be 


^Danhof, pp. 17-18' 

7 

NASA Procurement Regulations , p, 201 
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most advantageous to the Government, price and g 
other factors considered (or rejecting all bids). 

V/hat are the difficulties involved in advertising? V/hy 
not 'f o rma 1 1 y '.ad ve r 1 1 se all requirements including R£D? 

Basically, the ansv/er to these questions is simply that many 
procurements, especially for R6D, do not meet the prerequisites 
for advertising. For example, one requirement of advertising 
is that only a fixed-price type of contract can be awarded. 

The problem with fixed-price contracts in an R&O situation is 
that the nature of the work is such that realistic cost 
estimating is often not possible. So, if the government 
Insists on a fixed-price arrangement, the contractor is 
inclined to include contingency factors to offset possible 
conservative estimates. There are also other reasons that 
advertising is not feasible or practicable in certain situations 
For example, the requirement for firm description of the work 
essentially rules out situations In v/h I ch the task cannot be 
precisely defined In advance. Certainly, v/hen the state-of- 
the-art is being advanced, as is normally the case In R&D, 
this criterion cannot be met. 

At this point one mjght reasonably ask what procurements 
are suitable for advertising? Perhaps examples provide the 
best ansv/er. Almost all standard equi pment readily available 
in the commercial market such as furniture, office supplies, 
vehicles, and other Items for v/h i ch a definitive specification 

^Ibi d. 
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Is available may be advertised providing there are no other 
p roh i b I 1 1 ng-_ reasons . The military successfully purchases by 
advertising, many complex equipments such as electronic and 
electrical components and In certain situations-, even hardware 
systems. Advertising generally v/orks v/e 1 1 for I terns that 
are v,»el 1 defined and for which adequate competition exists. 

There are other factors such as’ time limitations that also 
Influence the decision regarding advertising versus negotiation, 
but the basic factors are "description and competition," 

Before leaving the discussion on advertising, comment 
should be made about a variation of the straight formal 
advertising method, which broadens the scope of. the area t- 
v^h 1 ch advertising may be applied. Two-step formal advertising 
helps bridge the gap when the sole problem preventing formal 
advertising is lack of definitive specifications. The 
procedure and conditions for use are described In the regulation 
as foil ows : 

Cl) Step one consists, of the request for, and sub- 
mission, evaluation, and If necessary, discussion 
of a technical proposal, v/ithout pricing, to 
determine the acceptability of the supplies or 
services offered. As used in this context, the 
v/ord "technical'^ has a broad connotation and 
includes engineering approach, special manu- 
facturing processes, and special testing tech- 
niques, V/hen It is necessary In order to clarify 
basic technical requirements, related require- 
ments such as management approach, manufacturing 
plan, or facilities to be utilized may be clarified 
In this step. Conformity to the technical 
requirements Is resolved In this step, but capacity 
and credit . , , are not. Two-step formal 

advertising shall be used In preference to 
negotiation v/hen all of the follo\-/ing conditions 
are present, unless other factors require the 
use of negotiation; 
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because of the limitations of the procedure, and the incompati- 
bility with the ill-defined requirements v^h i ch characterizes 
most R6D, negotiation has been authorized in certain circumstance 
as an alte.rante contracting method, Negotiat.ion Is the 
method accounting for the major share of contracted dollars, 
although advertising accounts for the 1 argestquant I ty of items. 

Negotiation is the process by v/h i ch a 1 1 ' cont racts , 
regardless of dollar value, are consummated v/lth the exception 
of contracts resulting from advertising procedures, ' The . 
statutory authorl ty to negotiate contracts results from 
difficulties encountered over the years in attempting to adhere 
to- the stringent rules of adve rt I s I ng ,v;h 1 ch are Incompatible' 
v/ith the realities of the situation. The relevant negotiation 
exceptions to formal advertising are 

4 . * purchase of or contracts for any service by 

a university, college, or other, educational insti- 
tution; 4 , . for property or services for which it I 

impracticable to obtai n . competi tion ; for property or 
services that [are] determined to be for experimental 
developmental, or research work, or for making or 
-furnishing property for experiment, test, development 
or research; . , ♦ [for] technical equipment v/hose 

standardization and the Interchangeability of whose 
parts are necessary in the public interest and 
whose procurement by negotiation is necessary to 
assure that standardization and interchangeability; 

[for] . 4 4 technical or special property , • . 

[which] requires a substantial initial investmen.t 
or an extended period of preparation for manufacture, 
and for which 4 . . formal advertising and competitiv 
bidding might require duplication of investment or 
preparation already made or would unduly delay the 
procurement of that property; [and if]' the interest 
of industrial mobilization or of national defense in 
maintaining active engineering, research and develop- 
ment v/ould otherv/ise be subserved.*^ 
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Negotiation does not preclude competition, althougu cj 
lack of adequate competition is justification for negotiation. 

The government has the same obligation to obtain competition 

I 

VJhen possible in a negotiation situation as in an' advertised 

t , The follov/lng quotation from government regulations 
illustrates the environment viithin v/hich negotiated procurements 
are. p recessed : 

In all negotiated. procurements in excess of $2,500 
in v/hich rates or prices are not fixed by lav; or 
regulation and in vvh i ch time of delivery will 
permit, proposals shall be solicited from the 
maximum number of qualified sources consistent 
with the nature and requirements of the supplies©. 

,„services to be procured.. 

Negotiation provides flexibility for the contracting 
parties to jointly resolve the p rob 1 ems . en coun te re d in developing 
mutually acceptable terms. It also enables the government to 
contract for , work that cannot be well defined in advance by 
providing the flexibility of a variety of contractual arrange- 
ments, This is an especially important advantagein contracting 
for RSD since advance definition of the work is normally 
not poss i b le. 

Negotiation facilitates utilization of the terms and . 
arrangement most appropriate and advantageous for the situation 
at hand. The prices and other terms, of a negotiated contract 
are tailored to the requirements of the parti cul ar procurement, 
Essentailly all government expenditures by t.he government 
for R&D v/ork are through the negotiation medium of contracting, 

NASA 'P rocurement Regulations, p. 3 
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The agencies that account for 38 percent of the expenditures 
rely heavily on the technique of negotiation. For example, 

AEC’.s contracts are almost exclusively the negotiated cost- 
pi us - f ixed- fee type,^? the DOD places 80 percent of Its contracts 
through negotiation,^^ and the MASA-HSC awarded 97 percent 
of its contract dollars fay negotiation In FY 69. ^ 

Development of Laws and Regulations^^ 

The Cons 1 1 1 u 1 1 on 

The President of the United States,- in his dual capac.u^ 
as the Chief Executive Officer and Commander-In-Chief, is 
responsible for the direction of government purchasing functions 
Article 1, Section 8 of the Constitution authorizes Congress 
to enact laws affecting military procurement as one of the six 
specific v;ar povver grants. This particular v/ar pov/er grant 
also states that Congress shall have'.the right to raise and 
support armies but that no appropriation, for this purpose shall 
be for a period longer than 2 years. The two-year provision 
has been Interpreted to apply to such I terns as clothing, 
subsistence and pay but' not to means for attack or defense. 


^^Danhof p. 1 6'9, 
Tybout, p. 10, 
'^McDonald, p. A-5~l. 
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NASA,' Annual' Procurement 'Report Fiscal Year 19^9 
(Houston, Texas: Manned Spacecraft Center, De^.’^ 

p . 4 8 , 


' Sluch 
i n f o rmat I on 


of the material in this section Is based on 
contained in McDonald's Government'- Com 
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Congress controls procurement by controlling the appropriations 
to support It, a pov/er s pec I f l,ca 1 1 y granted by the Constitution. 

'ta'rly Statutes 

in 1792 the Department o.f the Treasury was given responsi- 
bility for purchases for the Army, A Purveyor of Public Supplies 
was established In the Treasury in 1795 to act as the Government’s 
purchasing agent. Congress declared in 1798, that "all 
purchases and contracts for supplies dr services for the 
military and naval service of the United States shall be made 
by/ or under the direction of the chief officers of the Depart- 
ment of V/ar and Navy . respect! vely," The Purveyor of Public 
Supplies s't 1 1 V remained responsible, however, for executing 
the orders received from the military departments. The 
first record of procurement problems indicates they resulted 
from activities of Congressmen in securing Government contract: 
for friends. In 1808 a law was passed requiring a clause In 
government contracts to state that no member of Congress might 
benefit from the contract. This prohibition still exists 
and the clause is included in all government contracts, 

[The "Officials Not to Benefit" Clause, ASPR 7-IO3.19.,] 

Development' of Competitive Bidding ■ 

**‘*‘"^‘ '^*— "***^ ,T « . P-. ..p — — — ^ I - i m il iii n’tfn 

The ethics of both public officials and business firms 
in the early days of the Republic left much to be desired. 
Accusations of graft and favoritism In the av/ard of governmer 
contracts v/ere common. Congress soon realized that the only 
effective v/ay to prevent abuses v/as to require that purchase* 



be made by competition In the open market. Over a period of 
years a series of statutes extended the requi rements for 
competitive bidding to all government purchases with only 
limited exceptions. 

An Act of March 3» 1 809 , established a gene-ral requi remen 
that formal advertising be used .in the procurement o-f supplies 
and services. Thisv/as the first in a series of' Acts v/hlch 
/las to lead to the establishment o-f formal advertising as 
the method for essentially ail government purchasing. This 
statute provided that all purchases' and contracts by the 
Secretaries' of the Treasury, V/ar and Navy would be made "eithe 
by open purchase or by previously advertising for proposals 
respecting the same," Other Acts passed, in 18^2 and I 8 A 3 
extended the requirement for formal advertising; req.uiring 
the use of sealed proposals, public bid openings and satis- 
factory security for performance. 

The Civil Sundry Appropriations Act of March 2, I 86 I, 
was the fundamental procurement regulation under which the 
Civil V/ar was fought. Problems arose early in the v^ar over 
the use of formal advertised procurement procedures and 
exceptions to its use led to .recriminations with regard to 
v/ar profiteering, and excessive profits, Coth the North and 
the South, we re p 1 agued by profiteering contractors, and 
scandals early in. the v/ar caused major shake-ups In the 
Administration of the North-, 

Upon revision and amendment in 187^ and I 878 , the Civil 
Sundry Appropriations Act became known as Revised Sta.tute 3709 
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In 1910 , this Act was again revised re-emphasizing formal 
advertising as the required method of procurement; however excep- 
tions permitting negotiation v^ere provided for 

(1) Emergency purchases in the event of a puuiic eiucrgency. 

(2) Purchases less than $500, If negotiation v/as used, 
however, the approval of the Secretary of War was 
required in all cases over $100,’ 

( 3 ) Procurement from the Federal Prision fnidustry, 

(4) Procurement of horses and mules, 

( 5 ) Purchase of proprietary items, 

(6) Procurement of medical supplies, 

( 7 ) Procurement of classified items, 

(8} Purchase of bun.ting, 

(-9) Purchase of dies and gauges, 

P, S, 3709 was, with its amendments, the standard regulation 
governing defense contracting until replaced by the Armed 
Services Procurement Act in 1947» 


■ ^orld V/ar 1 

V/hen V/orld V/ar I began, the V/ar and Navy Departments 
attempted to comply with the rigid competitive bid system 
required by R. S, 3709. However, circumstances forced a 
shift to negotiation for many Items, Formal advertising v/as. 
used almost exclusively, however, in the purchase of standard 
items. Shortage of facilities and lack of centralized control 
of the purchasing activities of. the War and Navy Departments- 
led to Intense competition betv/een the Departments and v/i th 
the civilian economy. The use of cost plus percentage of 
cost contracting resulted in considerable abuse since it 
provided an incentive for-waste and inefficiency in performing 


cont racts , 
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P'o's’t' 'V7orVd 'War I 

World War 1 experience with advertising revealed Its 
failure as an effective method' of procurement in emergency 
situations. AlsO| the competition between the Services 
ind.icated that more centralized direction of procurement was 
needed. Unfortunately, rather than using these lessons to 
develop effective procurement practices and procedures, the 
•period was one of recri minatlon and accusations against 
profit-making enterprise. 

The \7ar Policies Commission was established in 1930. 
to study and consider amending the Constitution to provide that 
private property may be taken by Congress for public use 
during war, methods of equalizing the burdens and to removing 
the profits of war, and a study of policies to be pursued i " 
the event of war. A Senate Committee established in 1934, 
the "Nye Committee,” v/as to Investigate the possibility of the 
government monopolizing the manufacture of munitions, Consider 
able attention was also given to the possibilities of limiting 
profits by price control and taxation. 

The Nye Committee also spent considerable time reviev^/lng 
the industrial mob i 1 i zat I on' p 1 an of the V/ar Department, This 
plan proposed the use of a decentralized procurement system 
and provided for purchasing of specialized equipment without 
advertising. .The War Department proposed the use of two 
types of contracts} a s tandard f i xed price type for commercial 
supplies and simple construction, and, a redete rml nab 1 e form 
.for noncommercial items and major construction. The redetermln 
able contract provides’ for government audit and payment to the 
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contractor of all allov/ed costs of performance, > The final 
compen s a 1 1 cfi { s based on the approved cost of performance plus, 
a p.r.ofit based on. a rental charge for the part of the: plant 
involved In the contracts 

■•Congressional interest in war profiteering is evidenced 

the fact that during a 20-year period between V/orl'd V/ar i 
an.d World War II, 200 bills and resolutions v/ere considered 
r/h i ch v/e re designed to limit profits. However, few changes 
r/ere actually made In procurement practices. The basic 
conflict between the interest of Congress.’ in preventing 
DTocu.rement abuses -and restricting war profnts, and the 
interest of the V/ar and Navy Departments in. the winning 
af a war vias not resolved',- The United S'tates entered- 
Jorld V/ar II v/i th a. p rocu remen t system governed. by undigested, 
and uncoo rd i n ate.dj; J eg i s I’a.t i on . ' Statutes, many arch.alc and 
conflicting, had accumulated oyer a' period of more than 100 
years. In- the aggregate, they presented serious o.bstacles to 
efficient and speedy purchasing necessary in a major v/ar. The 
situat-ion v/as complicated by the fact that the War and Navy 
Departments were reluctant to give up the protection of 
formal -adve rt Is i n g . a tte r experiencing the criticism of 
excessive profits 

Some of the areas covered by special statutes v/ere 
almost ridiculous; others, designed to serve a purpose in 
peace 1 1 me, v/e re outmoded in a y/ar -situation. Some v/ere 
designed solely to protect special interests. Shoes. and 
brushes had to be purchased from the Federal Penitentiary; 
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brooms and mops had to be purchased from nonprofit agencle: 
for the blind unless purchased for use outside the United 
Stat.es, Hemp and steel had to be purchased from domestic 
sources unless it had first been advertised for 30 days in 
two daily nev;spapers in New York City, Special statutes 
required public competition for the purchase of guns, 
steel and armor* Shells and projectiles could be purchase 
only after proposals had been sent to all manufacturers of 
these items. To make purchases in the District of Columbi 
it was first necessary to advertise in "one daily and one 
v/eekly nev/spaper of each of the twq principal political 
parties" and in "one daily and' one weekly neutral newspaper," ‘ 

The only constructive piece of legislation developed during 
the period between World V/ar I and V/orld War II was an 
authorization in 1326 that permitted contracts for experimental 
aircraft to be av/arded on the basis of design competition rather 
than price competition, 

\7or1 d War If 

In 1937, Congress, with the consent of the President, 
passed the Neutra~lity Act v/ith the avov/ed intention of keeping 
the United States out of the v/ar. As the extent of the catastrophe 
became evident, however. It became necessary for the United 
States to choose sides. Increased emphasis on national defense 
led to a series of actions v/hlch slowly paved the v/ay for 
the procurement practices of World War II v/hich, with some 
modification, were to become the regulations under which 
contracts are currently av/arded. 
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The major change was the transition from mandatory use 
of f o rma 1 ad ve rt I s I n g to across-the-board application of negoti 
t i on . p rocedu res , Ano.ther area of change, part and parcel of 
the .first, v/as to provide flexibility in pricing procedures, 
permitting greater use of cost reimbursement contract's, 

> The slow transition from advertised procurement to. the 
authorization for negotiated contracts is attributable - 
primarily to experience with excessive profits and fear of 
favoritism and graft, A series' of laws, discussed below, - 
gradually eased'the restrictions of RS 3709.; 

(1) The Public V/orks Act of April .25 , 1939, authorized 
negotiation for construction of public v/orks projects locate 
outside the con t I nen ta 1 limits of the United States, and the 
use of cost plus fixed fee contracts with fee limitations of 
10 percent of estimated' costs. The Act 'also authorized, the 
employment-, by negotiation, of outside architectural and 
engineering firms for the preparation' of designs, plans and 
specifications for public v/orks projects and construction 

of ships and aircraft. 

(2) An Act of July'13, 1939 , authorized the War Departrr 
t.o negotiate for procurement of aircraft parts, instruments 
and accessories without regard to advertising v/hen the 
classified nature v/as such that they could not be publicly 

di vul ged, Howe ve r , an aw a rd could be made only after solicita- 
tion of at least three reputable firms. 

(3) The Multiple Av/ards Act o.f March, 19^0, authorized 

the Secretary of War to av/ard contracts for aircraft, aircraft. 
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parts and accessories to the thTee Vowest bidders, thereby 
d'l V 1 d i n g the work and avoiding overload of alrcr.aft production 
f a c.l 11 1 1 e s , 

(h) The'Treasury v/as authorized by a National Defense 
Supp.l emen ta 1 Appropriations Act of’ June 26, -19^0, to deviate 
from the bidding procedures of RS 3709 in the purchase of 
strategic materials* 

(5) An Act of June 28, 19^0, known as the "Expediting 
Act," authorized advance payments to contractors of up to 

s’ 

30 percent of the contract price.. It also authorized contrac.t; 
for acquisition, cons t ruct ion , ’ repa I r of alteration of naval 
vessels or aircraft to be made by negotiation without regard 
to requirements for advertising, 

(6) An Act< of July 2, 19^0, permitted the Secretary of 
War to enter into such contracts and amendments as deemed 
necessary to construct .government-owned facilities and to 
provide for their operation v/ith- or v/ithout adve rt i s I n g » ’ 

Each of the Acts prohibited use of cost plus percentage 
of cost contracts, V/here cos-t-pl us-f i xed-fee contracts were 
permitted, the fees were generally limited to a maximum of 
6 dr 7' percent of the estimated cost. Even though Congress 
reluctantly granted exceptions to the use of forma.l advertising 
procedures, it maintained the position that advertising is the 
p ref e r red • metho d of purchasing. 

The Fi rst V/ar Powers’ 'Act 

After declaration of v/ar in December, 19'^l, the First 
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War Powers Act, signed by the Presi.dent December 18, 19^1 , 
removed most of the traditional res t r I ct l.nos on procurement 
activities of the government. It authorized departments and 
agenc.ies engaged in the v/ar effort to enter into contracts 
and modifications of contracts, and to make advance, progress 
and other payments vnthout regard to the provision of lav/ 
relating to the making, performance-, amendment or modification 
of - cont racts , v/henever such action would facilitate the ■ 
p rosec'u t.i oh of the v/ar. On December 27, 19^1, ExecutI ve- Order 
9001 authorized the V/ar and Navy Departments and the U, S,- 
Maritime Commission to exercise the full powers contemplated 
by Congress In the. First War Pov/ers Act. 

.Even v/ith this directive some departments cont-in-ued the 
use of competitive bidding. Finally on March 3-, 1-9^2, War 
Production Board Directive Ho. 2 directed the abandonment 
of procurement by competitive bidding and required that all 
contracts be awarded by negotiation. The direc.tive emphasized 
three criteria to be applied to the placement of contracts. 
First, primary emphasis v/as to be on delivery; second, ’ 
contracts for the_more d-iff1cu.lt items v/ould be placed v/ith 
concerns possessing the necessary engineering, managerial 
and physical resources, with the less complex items going to 

4 

small business firms; and finally, contracts -v/e re to be 
placed, with firms requiring the least amount of new facilities 
and equipment for performance. 
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The lack of Interest in close pricing and protlt control 
led to unfortunate results. Contractors soon recognized that 
the .percentage of profit v/hich they could retain, v/hlle 
_„theo r-e-t-i ca 1 1 y based on efficiency and economy of performance, 
in act.ual practice became a percentage of- cost incurred. 

This provided an incentive to spend as much money as v/as made 
ava.Ilable; and, in a more limited fashion, had the same effec 
as the cos t-p l.us-pe rcen tage-of~ cost contracts used in V/orld 
V/ar i, ' Concern by the Office of Price Administration (OPA) 
-over whether or not defense material should be put under priC' 
control and examples of excessive profits led to a re-e vai uat 1 on 
of pricing policy, with the conclusion that the objective of 
negotiation and renegotiation was to secure economy in labor, 
materials and plant facilities, rather than control or 
recapture of profits. 

The Tryon Conference. 

>ii n ii n- i rt— — -»i rrn r [ Tiii m ' 

In October, 19^2, the V/ar Department held a conference 
at Tryon, North Carolina, to formulate new policies based 
on war experience. The objective of the conference v/as to 
promote more efficient use of labor, material and plant 
■~fac i”Vi 1 1 es , 'to "1 i ml t pro'fjts to reasonable levels, and to 
prevent inflation, Durl-ng the conference, the V/ar Department 
reasserted its determination to secure equipment at the lov/est 
possible cost, persuading the OPA to refrain from extending 
price regulations into the military field. It was recognized 



however that controls were necessary to keep prices close to 
costs and that close pricing and application of the best type 
of contract was a better method of price control than 
regulations. The -con fe ren'ce recommended continued use of fixed 
price type contracts and close estimating. 


Enforcement Pov/ers 

Early In the v/ar it v/as determined that the suggestions 
advanced In the thirties regarding nationalization of munitions 
manufacture would not be follov/ed; Instead^ voluntary methods 
would be utilized wherever possible,' War is a seller's market 
hov/ever, and it was recogni.zed that voluntary methods v/ould 
not always achieve the objective. For this reason, Congress 
provided mandatory powers which were rarely used, but acted 

* • ^ , I 

as a deterrent to unreasonable demands from contractors. 

These pov/ers were: 

(1) An Act of October 16,' 19^1, as amended gave tue 
government power to requisition personal property. 

(2) The Selective Training and Servi.ce Act of September lb, 
19^0, authorized the government to issue mandatory 
orders requiring persons to produce products of the 
type- which .they usually produced or v/ere capable of 
producing, 

(3) The Revenue Act of 19^3 gave the Government the 
right to Issue an order establishing fair and - 
reasonable prices for future delivery in the event 
such prices could not-be negotiated, 

(^) Title 3 of the Second V/ar Pov/ers Act of March 27, 

19 ^ 2 ., gave the government the right to establish 
priorities and allocation powers, 

( 5 ) Title 8 of tte'Second V/ar Powers Act authorized the 

government to inspect plants and to audit and Inspect 
the records of contractors. 
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The use of priorities and allocations under Title 3 of 
the Second V/a r Pov/ers Act had more substantial effects than 
the other pov/ers- and v/as far simpler to administer. It 
essentially compelled firms to accept orders for goods even 
though they might object, s Ince. v/l thout defense- cont racts they 
v/e re unable to secure necessary materials and supplies to contln 
in business. 

Contract Settlement Act 

During the v/ar shifts in procurement requirements 
necessitated cancelling of many contracts. To provide- a 

method of settlement in these- cases, a termination clause 

* # 

v/as included in contracts v/h i ch provided for hegoMated 
settlement of termination claims. The clause also provided 

• . i 

a formulatfor compensation In the event of failure to reach 
agreement, Hov/ever, there v/as a’ lack of uniformity in 
practices among the services. For this reason, the Joint - 
Contract Termination Board, created in 19^3| developed a 
uniform termination clause and statement of principles for 
determination of costs upon termination. In anticipation o- 
the end of the v/^r Congress passed the Contract Settlement 
Act of 19^»^ to insure uniform and rapid settlement of terminated 
contracts. The Act provided a uniform termination procedures 
and cost principles for compensation of contractors. The Act 
also contained provisions v/hlch provided for rfecognltlon of 
claims by contractors who had acted v/ithout a contract, relying 
upon the apparent authority of an officer or agency. 
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'Th'e 'Armed 'S'e rv j’c'e's' 'P rocu re'men t ’Act 

The majori.ty of the laws and orders passed In World War 11 
were temporary^ necessitating a return, at the end'of the war, 
to the provisions of R. S, 3709 v^lth its emphasis on competitive 
.bidding. The war, however, had demonstrated the 1 nef f i ci cn.cy 
of competitive bidding, In times of national emergency and the 
servi ces' had demonstrated that negotiation could be effectivel 
used in awarding contracts-. Uncertain conditions after V/orld 
V/ar II also argued against reversion to bus i ness-as-usua 1 which 
had taken place after. V/orld V/af I, Accordingly, the V/ar Production 
Board recommended in November 19^5| that government’ agencies 
propose new legislation to take effect upon expiration of the 
emergency procurement authority. The Board recommended that 
formal advertising be recognized as the preferred method o-f 
pro.curement but that provision also be made’ for authority to 
negotiate price and other terms when circumstances required; 
and that formal adve.rtising be dispensed v/ith during national 

I . ' 

emergencies, A bill was prepared and’ introducted in the 80th 
Congress bn January 7» 19^7»‘ as H, R, 1366, the Armed Services 
Procurement B i 1'1 , This bill pulled together all DOD procuremen 
authority, and replaced the. former laws, all in one statute. 

The Bill was approved by the President on February 19, 19^8-, 
as Public Law 113 of the 80th Congress, and became knov^n as 
the Armed Services Procurement Act of 19^7(ASPA), The Act 
states that formal advertising Is the preferred method of 
p rocu remen.t ; h.owever, it authorizes negotiation where circum- 
stances require a' departure. The Act also provides for the 



use of the type of contract best suited to the circumstances, 
permits advance payments, and- provides for joint procurement 
between the services, 

• •The Act sets forth 17 exceptions to the re quire me nt- for 
formal advertising, including- many of those allowed as 
except i ons ■ to R, S.3709, and others resulting f rom expe r i en ce 
du.ring the vjar. The exceptions are': 

(1) V/hen determined to be necessary in- the public' 
interest during the period of a national emergenc 
declared by the President or by Congress, 

(2) When the public exigency will not permit delay 

incident to advertising, , . 

( 3 ) Vlhen the aggregate amount Involved does not excee 

$ 1 , 000 , 

(ij) For personal or professional services, 

( 5 ) For any services to be rendered by a university, 
college or other educational institutions, 

1 ( 6 ) V/hen supplies and services are to' be procured for 
use outside the United States and Its possessions 

{ 7 ) For medicines and medical' supplies, 

(8) For supplies purchased for authorized resale.. 

(9) For perishable supplies* 

i(10) For supplies or services for v/hich It is impractical 
to secure competition, 

(11) V/hen the agency head determines that the purchase 
or contract is for experimental, developmental 

or research work or for the manufacture or 
furnishing of supplies for experimentation,, 
development, research or testing, 

(12) For supplies or se-rvlces pu^rchase of which should 
not be disclosed for security reasons, 

( 13 ) For technical equipment necessary In order to 
insure standardization and Interchangeability 
of .pants necessary In the public Interest. 

i\M) For technical or specialized supplies requiring 
substantial Initial investment or an extended 
period of preparation for manufacture v^hen 
competitive bidding might require duplication 
o.f investment or preparation already made or 
would unduly delay procurement, - 

( 15 ) V/hen the bid. p.rices received as a result of 
advertising are unreasonable or have not been 
independently arrived at in open competition, 

(16) To make or keep available a supplier in the Interest 
of national defense to meet a national emergency or 
in the interest of industrial mobilization. 



(17) As otherwise authorized by lav/. 


■ ’Artrie’d 'Se'rv I ce's 'P rocu remen t Requ 1 at’i o'n ‘(ASPR) 

»■««>< 1^ »wni > III It ■ nHw ■wiuoimi i >iii^ n■■Hlllnlr■^^iT Ti»rii~t-nn-inri rrjM^ 

-The Department of Defense (Army, Navy and Air. Force) 
formulated policy and regulations under the Armed Services 
Procurement Act v^hich v/as published- as the Armed Services 
Procurement Regulation (ASPR) , This Regulati-on, the basic 
procurement document forthe military, is divided into the 
following seventeen sections; 


1 

General Provisions 

X 

Bonds and Insurance 

I ! 

Procurement by Formal 

X! 

Fede'.ral , S tate and 


Adve rt 1 s i no 


Local Takes 

I.I.! 

-Procurement by Negotiation. 

XI i 

Labor 

IV 

Special Types and Methods 

XI M 

Government- Property 

- 

of P rocu remen t 

XIV 

-Inspection and 

V 

inter-Depart mental 


Accep tan ce ’ 


Procurement 

XV 

Con tract-' Cost 

V-l 

Foreign Purchases 


Principles’ 

VI 1 

Contract Clauses and Forms 

XVI 

Procurement Forms 

VI I 1 

Termination of Contracts 

XVII ' 

Extraordinary Action 

IX 

Patents, Copyrights 


to fad 1 1 tate the 


and Technical Data 


“tlonal Defense 


Other Federal Regulations 

V/hile the ASPR was the catalyst, procurement regulations 
for all federal agencies and departments are nov/ published in 
the Code of Federal Regulations (CFR) . The first chapter of 
the CFR’s provides the basic procurement regulations and 
subsequent chapters deal v/lth individual agencies. The ASPR's 
-are also published in the CFR's as Title 32 CFR 1,100 through 
9.00 (Parts 1 through 30,).^^ 


l^The Federal Procurement Regulation System is published 
in various chaptersof Title 4l of the CFR, Pertinent references 
are; Chapter 1- “ Federal Procurement Regulations - 4l CFR 
1- 1 000 ; -Chapte r 2 • “ Federal Aviation Admi n I s t.rat 1 on - ^1 CFR 



V/i th minor exception the procurement rules are the same 
for the DOD, AEC, and NASA, The major exception is the AEC 
provisions for directed sources of supply and special indemnl- 
fication of contractors, 

•The military departments, AEC, and NASA have follov/ed 
the . cus toma ry practice of issuing implementing instructions 
for the basic procurement laws, Hov,?ever the Air Force has 
recently decided to discontinue the practice. and rely on the 
ASPR comp lete ly , * A comparative analysis of the regulations 
shows that 

The basic material on pricing, proposal preparation, 
cost and price analysis, types of contracts, standard 
terms and conditions (with the exception of patents 
and data). Inspection, property, subcontracts, 
contract administration, termination and renegot I at-l on 
Is applicable, vn th minor exceptions, to all three 
agencies, ^ 


2-1,101; Chapter 3 ” Department ot Health, tducatlon and 
Welfare - CFR 2-1.101; Chapter A.- Department of Agriculture 
^ll CFR 2-1,101; Chapter 5 - General Services Administration - 

A1 CFR 5”1,000; Chapter-6 - Department of State - ^1 CFR 6-1.101 

Chapter- 7 “ Agency for International Development - ^1 CFR 
6-r,101; Chapter 8 - Veterans Administration - ^1 CFR 6-1.101; 
Chapter 9 - Atomic Energy Commission - Al CFR 6-1,101; 

Chapter 10.- Department of Treasury - 4l CFR 6-1.101; 

Chapter 12 - Department of ‘ Transportation - 1 CFR 6-1,101;. 

Chapter 12B - Coast Guard (Department of Transportation) - 
^1 CFR 6-1,101; Chapter 13 ~ Department of Commerce - ^1 CFR 
6-1.101; Chapter 1^ - Department of Interior - ^l CFR 6-1,101; 
Chapter 18 - National Aeronautics and Space Administration - 
^ll CFR 18-1.100; Chapter 19 ” United States Information Agency - 

l|1 CFR 19-1.000; Chapter 22 - Office of Economic Opportunity - 

^1 CFR 19"1.000; Chapter Ik - Department of Housing and Urban 

Development - 41 CFR 19“1.000; Chapter 25 ^ National Science 
Foundation - 41 CFR 19''1«000 ; Chapter 29 ** Department of Labor - 
4l CFR 19”1,000; Chapter 39 " Post Office Department - 4l CFR 
19 - 1.000 

^Al r Force Regulation 5-10, September 1969. 

^McDonald, p. A-1-16, 



hi 


20 

Evolution of R&D Contracting 
The system of contracting for government R&D Is a 
relatively recent development. There v/as little need for a 
contracting capability prior to 19^0 because the government 
conducted essentially all R&D Internally. However, during V/orld 
V/ar II a. trend tovi/ard "contracting-out" emerged v/hich has 
continued to the present. This phenomenon generated a need 
for a system of contracting' that is more compatib-le with the 
Ill-defined, complex requirements of the R£D environment. The 
purpose of this section is to review the highlights of' the 
evolution of the R£D contract system. 

The Fundamental Lav/ In Pra.ctice 

The fundamental 1 avj governing procurement of supplies 
and non-personal services, except for v/ar periods, until \3hl 
was an act of Congress passed in i860. The act required that 
alj purchases by the government be made by advertising and 
competitive bidding. The system was practical and effective 
so long as the purchases involved items for which precise 
.specifications could be developed. In the I800’s and early 
1900*s government" contracting was almost entirely concerned 
with standard commodities and servl.ces which could be purchased 
on the basis of lov/est price. The major exceptions were 
emergencies resulting from v/ar activities v/he re expediency 
v/as the prime criteria, 

» K> i j»»i iiiMx»w»wie3i mn»Lilnj »>^«wie>«i i > um i >a‘. i u.m 

*) Vi ’ 

Portions of the material in this section are based 
on information contained in Danhof, 



Universal application of the advertising technique worked 
reasonably well until the government began to encounter 
situations that could not be defined in advance* The problem 
became particularly burdensome in the early- 192.0*s when the 
military elected to support aircraft development. In- 132-A 
House Committee concluded that the system of competitive 
bidding was destructive and recommended Congress pass a 1 a\ 
to permit procurement of aircraft equipment by negotiation 
The .*'Ai r Corj!>s Act*' was finally passed in 1926 providing 
flexibility to purchase items for experimental purposes by 
negotiation. 

The services attempted to comply v;lth the Act by holding 
design competitions. However, th i s techn ique proved unsatis- 
factory because the manufacturing capability of contractors 
could not be judged by the quality of the specifications they 
produced.' The problems with design competition eventually 
lead to purchase by "sample." Th l.-s was a practice of buying 
aircraft on --the basis of a-sample provided by the contractor, 
in the 1930's the s amp 1 e- techn i q ue was the principal method 
of purchasing experimental ai rcra-ft. However, in 1939 the 
procedure was largely abandoned because it was too time- ' 
consuming, part I cu 1 a rl y - i n view of the threat of war, A 
trend'>then' developed where'in design competitions v/ere limited 
to firms considered qualified to produce the aircraft. This 
technique evolved as the primary contracting method for RSD 
aircraft, weapons and other equipment durin’g’ V/o-rld -V/ar II. 

• By the late 1'930's it v/as obvious that the country was 



In clanger of another v-/a r and that greater procurement 
f 1 ex I b I 1 j ty v/as needed. The National Defense Expediting Act ' 
of 1940 v/as a partial ansv/er, enabling the services to utilize 
-the technique of negotiation and fixed price or cost plus 
fixed fee contract arrangements. In addition, It provided for 
advance payments and authorized the government to furnish . 
facilities to contractors when necessary for contract performance. 
The Mar Pov/ers Act of IS^fl provided even more flexibility 
by giving the President power to authorize con t ract I ng 'v/I thout 
regard to the 1 av/s relating to performance and other constraints 
as l-ong as the contracts facilitated prosecution of the war. 

This authority was granted to the V/ar and Navy Depa rtmen ts. by 
Executive Order (EO) 9001 in December 19^1. 

Transition - Government to Industry 

» ■> i»i I ' ■ m i« m i r:i i ’n «ii, r.t^nT;i . LLj i (TTMt aM>iigTM« f i III " n (^ 1 ■ ■ • w i 11 -i 1 > ■ 

The beginning of the transition from government personne 
conducting R&D to contracting for the work was establishment 
In I9A0 of the National Defense Research Committee (NDRC). 

The Committee v/as responsibhe for correlation and support of 
scientific research in the mechanisms of v/a.rfare, except for 
problems of fllgh-t, which v/ere handled by the National 
Advisory Committee for Aeronautics (NACA) , In addition, 

NDRC supplemented the experimental and research activities of 
the V/ar and Navy Departments, NDRC quickly established a policy 
of operating primarily th rough ‘ cont racts , a policy continue-^ 
by their successor, the Office of Scientific Research and 
Development (OSRD), 
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OSRD's principal function v-/as to determine the feasibility 
of projects and to identify organizations v/lth capability for 
implementation. However, over the v/ar years OSRD v^as also a 
substantial contracting force expending over $500 million 
dollars on R£D contracts. Many major projects, including th 
atomic energy program, were initiated by OSRD and continued 
by other departments and agencies, 

V/h i 1 e OSRD played a major role' in contracting for R&D, 
many other organizations v;ere also heavily involved in this 
facet of government business, The War and Navy Departments 
in particular were big sponsors of contracted R&D. The 
total federal R&D expenditures in the 13^0“19^A period were 
almost 2 billion dollars, most of which was expended through 
the contract medium. 


Pos t-v/a r 


In the transition from war to peacetime conditions 
immediately follov/ing World War II, there v^as much concern 
regarding government's future role in R&D and hov/ it should 
be implemented. Congressional feeling was largely in favor 
of maintaining a strong industrial base by continuing the 
contract and grant trend of the v;ar years* Other problems, 
including the na'ture of procurement authority for the agenci 
and methods of contracting, also plagued the policy makers 
during this period, 

OSRD v/as dissolved in 19^6 but the Office of Naval 
Research (ONR) v/as reestablished and took the lead in contractin 
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for R&D in areas related to theMavy*s responsibility. Most 
of the major programs initiated by OSRD were continued by the 
military and other agencies. The Army v;as e speed ally active 
in the area of university grants- and contracts. For example, 
the Massachusetts Institute of Technology Res'earch Laboratory 
of Electronics, Jet Propulsion Laboratory, and electronics 
development at the • Un i ve rs i ty of Pennsylvania were all A'rmy-- 
•contracted projects. 

Although federal organizations v/e re established to cope 
with post-war RSD activities, the procurement authority 
question continued to linger. The War and Navy Departments* 
strong desire for the flexibility of the V/ar Pov/ers Act was 
reflected in a jointly drafted bill v/hlch recognized the 
problems of contracting for R&D under the forma! advertlsinc 
procedures, The bill was passed in 19^7, with only slight 
modification, as the Armed Services Procurement Act (ASPA) , 

The AS'PA v/as a major breakthrough in the vrorld of con t ract i n j, . 
Although it continued the fun daraen't a 1 , ph i 1 os ophy of the 1860‘ 
Act with regard to advertising, it also provided several 
exceptions by which contracts could be negotiated. Basically, 
the Act permitted negotiation v^hen the circumstances of the 
particular situation are such that advertising is not feasible. 
Procurement flexibility v/as further enhanced In 19^8 fay a 
bill entitled "To Facilitate the Performance of Research 
and Development V/ork." This bill authorized long term 
contracts (up to 5 years), the furnishing of test equipment 
to cont factors , i ndemn i fi cat i on of contractors agaJnst loss 
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In certain RED work* and simplification of administrative 
procedures, ■ Civilian agencies^ including the AEC, v/e re given 
essentially the same au^thorlty as the military by the 1949 
Federal Property and Administrative Service Act, The NASA's 
statutory procurement authority Is the same as that of the 
military departments, the ASPA of 1947,^^ 

" Con t ract 1 n n~0u t" Philosophy Questioned 

After the vvar most congressional action favored continuation 
of the " con t ract i n g- ou t" philosophy; hov^ever, certain elements 
supported the civil servant solution, Edward Condon, Director 
of the National Bureau of Standards, expressed the viev/ that 
contracting was an Invasion of civil service legislation anc 
urged reform in civil service pay and administrative rules 
to enhance internal capability, Hov/ever, the military 
and most civilian agencies pushed for continuation of the 
contracting relationships that had . devel oped during the viar. 

The military position was finally consolidated In 1949 v/hen 
the Secretary of Defense established a policy that would 
assign to government evened laboratories on 1 y those projects 
that cannot be contracted for with academic or Industrial 
organizations. The major civilian agencies such 
as the AEC and NASA have also relied heavily on contracting 
as a major method of RED program Implementation, 


21 


See footnote 40 In Chapter I 
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Th'e 'G'r'ov/t'lV o’f R& D~ 'E xpe'n cl~i"t u r'es 

Since 1'940' federal expenditures for R&D experienced a. 
phenomenal growth, from s 1 1 gh 1 1 y ' unde r 1 -mlll.lon dollars' to 
about 17 billion annually In 1968. In the same period the ratio 
of government In-house R&D activities to contracted out, work 
changed from alnisot 100 percent government to an 80/20 split 
in favor of contracting. Contracting has become a dominant 
method of program Implementation, particularly 1-n the larger 
departments and agencies. This trend has-been encouraged by 
the Congress to the point of actually requiring certain areas 
to be implemented by contract. The growth In contracting as 
a philosophy -of management has also been influenced by factor 
such as civil service pay scales and the greater flexibility 
of the industrial sector for obtaining personnel and other 
res ou r ces , 


Bureau of 


Post-v/ar emphasis on contracting has not escaped criticism. 
The General Accounting Office (GAO') and the Civil Service 
Commission (CSC), particularly, have v/aged Impressive battles 
in favor of more government Involvement In R&D,. Some of the 
more substantive arguments were that non-de 1 egab le functions 
are given to contractors, and that contracting is utilized to 
circumvent personnel ceilings imposed by Congress, 

In 1961 the Bureau of the Budget (BOB)' attempted to 
bring reason Into the contracting environment by establishing 
"guidelines for contracting" in a circular entitled "Use of 
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Management and Operating Contracts," The circular took the . 
position that contracts we re- un s u i tab 1 e unless (l) contractor 
operations v/oul d be more economical than direct operations, 
or ( 2 ) the probably higher cost of a contractor would be out- 
weighed by increased effectiveness of operation, or (3) the 
agency had no essential need for the in-service capability v/hich 
Vfould be acquired if agency personnel performed the function, 
or (4) the agency did not have a capability of the standard 
of excellence required, or (5) to assume full management 
responsibility. The circular also listed a number of specific 
functions that v/ere not appropriate for contracting. 



In the early 19.60*s Congressional uneasiness with the 
manner in which R6D programs were administered v/as a factor 
in a major reexamination of contracting policies. The 
objective of the review vras to establish better rational for 
use of contracts and their relationship to In-house activity. 
The main focus of the reviev/ was through a Presidential Task 
Force chaired by David Bell, then Director of the BOB, The 
Bell report confirmed the necessity for government to rely 
on the private sector for a. major share of its scientific and 
technical v/ork,-and substantiated the wisdom of R&D contractir 
policies that had evolved since 19^0, It also emphasized 
the importance of developing and maintaining in-house capablll 
as a device for improving management skills for administering 
RSD contracts. 
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To summarize, the decades since iS^tO have vjttnessed a 
transition In long-established policies of the government 
accomplishing RSD with its own personnel to a nev/ method of 
program implementation, the medium of cont r<^^t ing . In the 
evolutionary process, the method of contracting has also 
changed from formal advertising and fixed price contracts to 
negotiation and cost reimbursement arrangements* Contracting 
is now, in roost federal agencies, firmly established as a 
primary management philosophy. Complex and important achieve 
ments have been made through this medium as evidenced by the 
atomic energy program, the v/eapondary of the military, and the 
NASA manned spaceflight programs.. 



CHAPTER 111 

FEDERALISM BY CONTRACT 

Tire Modern System for Research and Development 

V 

The system of contracting for R£D that has evolved since 
13^<0 Is one of the most complex, Important, and fleast understood 
aspects of all governmental operations. Its effect Is 
political, economic and social, reaching into essentially 
every facet of pub 1 i c. and . p ri vate life in the United States. 

The contract system although of relatively recent origin is 
now the dominant method of R&D implementation In the govern- 
ment,^ While the . s ub j ect i i s much too complex and vast to cover 
in depth in this study, an overall perspective can be provided 
on the contract system and its implications. 

Don Price refers to the' relationship that has evolved 

betv/een government and private institutions to accommodate 

2 

the demands of technology as “federalism by contract," 

Price says “the scientists have brought to its most complete 
development an improvised system of federalism that makes use 
of private institutions for the conduct of federal prog,rams.“^ 

Hanhof, p. 95, 

9 

Price, Government and Science , p , 65 
■^ I b id,, p 66 , 
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The nev/ system of contracting is not the traditional market 

affair where customers and seiiers bargain and the lowest price 

is rewarded with a contract, Rather^ it is more a matter of 

the government seeking out the best capability, financing the 

operation, assuming most of the risks and rewarding the seller 

by a profit for management talent, 

• The contract system is much more than a tool for purchasing 

goods and services, indeed, there are indications that the 

system may v/e 1 1 be a technique for extending the bureaucracy 

v/ithout the problems associated v/lth civil service rules, 

manpov/er ceilings and the like. The "Hidden Bureaucracy"^ 

is one of the more intriguing aspects of the contract system,. 

Many private firms and institutions are arms of the bureaucracy, 

the 9/10 of the iceberg below the surface, that exists through 

the mechanism of the contract system, 

Nieburg describes the postwar federal contracting 

environment as a "Contract State"^ that "must be viewed as 

a drastic innovation full of unfamiliar portents,"^ Further 

. , 4 the government contract, improvised, ad hoc, 
and largely unexamined, has become an increasingly 
important device for i.ntervent.ion In public affairs, 
not only to procure goods and services but to 
achieve a variety of explicit or inadvertent policy 
ends - allocating national resources, organ.izing 
human efforts, stimulating economic activity, and 
distributing status and pov/er.' 


^Reagan, Po i'i't I cs , p, 96 . 
^Nieburg, Chapter X. 
•^I-bid., p„ 186 . 




7 lb id 


pp. I8A-I85. 
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Michael Reagan, feels that 

« . . the notable process of • "cont ract 1 ng out” v/hich, 

perhaps'more than any other single development, 
is blurring the traditional distinctions between 
public and private patterns of institutional 
organization ~ reducing the separation of government 
from such social groups as businesses and universities, 

further that contracting out iropMes, 

4 i . as simple procurement contracting does not, the 
mixing of government with othe rwi se ’ autonomous 
private organizations in viay-s that blur the line 
between government and society - a line that, 
according to pluralist po 1 i 1 1 ca 1 theo ry , Is crucial 
to the maintenance of democracy, ° 

Finally, Danhof provides perhaps the best summary of the 

RSD contracting system; 

, , , thus the' quest for nev;’ sciepti f ic knowledge and 
technological improvement sponsored by the g.overnment 
rests upon a contractual system that i ntri cate ly 
Intermingles the interests and activities of the 
government with those of business firms, universities,, 
and other private organizations with special capacities. 
Given the nature of the R£D process, this intermingling 
is essential to the system. it is difficult to believe 
that federal activities in science and technology 
could have reached their present magnitude except 
through the involvement of private institutions. 

The contractual system Is, hov/ever, more than a device 
to get work done for a government agency. An agency's 
program is built upon contributions from many sources, 
public and private. There are numerous channels 
through v/hich- interested and knov/ledgeabl e g.roups 
may suggest courses of action to accomplrsh broadly 
defined objectives. A formal contract is merely a 
step jn a process -of inte-raction between private 
and public groups with an interest in a scientific 
or techn-ical area. In this process the government 
agency assumes responsibility for preparing programs 
an.d seeing them through the normal authorization 
and budgeting routines-. It, also chooses among the 
proposals made to it those which it will include as 
contractual projects In Its approved programs. In 


8 


Reagan ,’ To 1 i t i c.s , 


p. 95-: 
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both the formulation and the execution of its program 
the agency is heavily^ and sometimes wholly, dependent 
upon-the_ initiative of outside institutions in developing 
the expertise necessary to prepare the proposals and 
do t he v;o r k , ^ 

This new kind of federalism, according to Price', is' based 
on at least five types of relationships with private institu" 
t i 6ns ; 

The first and simplest is a contract for the 
Improvement of a certain machine or v;eapon, for 
the development of a. new one, or for any specific 
research project in an industrial laboratory or in a 
unlveris'ty ♦ A second. and quite different type 

of relationship is involved in^the contracts that the 
government makes with research laboratories and 
universities* • • « The third type of relationship In this 

new system is the special study, , , * A fourth type of 

relationship grev; naturally out of the earlier ones, 

A military department sav/ that the deve 1 opmen t of 
an important nev/ weapon or v/eapons system required the 
creation of an entirely new laboratory or plant. 

It understood, too, that the problem was not merely 
a scientific one. It required the creation of a 
competent and stable large-scale organization,. 

That is to say, it required managerial competence in 
the conduct of a scientific enterpr-ise. For this It 
turned to the major universities, ... Finally, there 
are the special private corporations founded entirely 
for the purpose of carrying on governmental 
scientific programs, 

Hiller concludes that the relationship between government 
and business and other private enterprises, carried out through 
the means of contract, add up "t-o- an est-ablished s-ystem of 
'administration by contract,' a new development in public 
administration and admi n i st rat i ve 1 aw."^ ^ He sees considerable 


9 

Danhof, p. 5. 

^®Prlce,' Government and Science, pp, 68-72, 


^^Arthur S, Hiller as quoted in Reagan, Pub lic Policy , 

p . 22k, 
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danger in the use of contracts to accomplish nonprocurement 
goals and in the delegation of power. to- contractors. The 
charge "adml n I s-t rat 1 on by contract” falls into tv/o maJn 
categpri es : 

(1) the-- add i t i on -to the government procurement 
con-tract of mandatory clauses v/h I ch have little 
or nothing to do with what is being obtained 
under the contract, but which accomplish some of 
the regulatory ends of government; and 

(2) ’ obtaining, through consensual agreements 
v/i’th private institutions, the performance of a 
wide variety of services, many of which have 
hitherto been acco'mp 1 i shed , if at all, by the govern- 
ment i tsel f . ^ 

l:n the first group. Miller refers to the contractual terms' 

that deal with labor hours, wages, and discrimination. Other 

areas are the preferential treatment to small business concerns 

and the elimination of competition through the Buy American 
13 

Act, These provisions, according to Hiller, are politi'cal 

intrusions that have little justification. The second category 

relating to the delegation of power can be summed up as follows 

Government by contract involves as complete a 
delegation of power as has been made; as great,- 
for example, as that to the Atomic Energy 
Commission or those to- the President in certain 
forei.gn commerce matters. Moreover, it is a 
delegation outside of the government itself, to 
private organizations. To cap it-, these 
delegations are often made v/ithout express 
statutory autho ri zat i on , ^ ^ 

Another viev/ of the impact of the contract system is 


~^^ lbi d, 

13 

Buy American Act requires generally that governme.nt 
purchases be made within the United States or pos-sess i ons 

1 k 

Reagan - P ub 1 i c Policy , p, 227, 
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expressed by Paul Hannah In referring to government procurement 

regulations, specifically the ASPR, He feels that the 

regulations give government "pov;er without parallel," that 

"businessmen have to accept arbitrary judgments v/ithout 

any real recourse,." and that "government procurement is a 

system not of laws but of men,"^^ 

■Reagan provides Insight into one of the-, more controversial 

aspects of the contract system by addressing the question of 

"contracting-out" versus internal conduct of R&D: 

Pu rch as I ng ' con t racts for Army shoes, typewriters,, 
building materials and labor, and other mundane 
items are as old as the government Itself. Three 
other kinds of contracts, however, have arisen since . 

World V/ar II; .those (1) for research and development, 

(2) for private management of a government-owned 
facility, and (3) for policy advice. Such contracts 
a re • gene ra 1 1 y lumped under the heading., con tracting- 
out . This phrase means that, unlike normal 
procurement co'ntracts, these contracts involve 
delegating to an outside body tasks that ore 
essentially the g,o ve rnmen t ' s own responsibility. 

Such delegation creates a need for staff v/ho know 
hov; to handle complicated and subtle supervision 
and assessment of outside v/ork, and it creates 
problems in the relationship .between government 
and other social sec-t6rs,^° 

In another study Reagan provides a slightly different perspecLive 

by dl s tl nguishi n.g betv/een existing products and new developments; 

Contracts between government and the private 
sector for the supply of goods and services 
are, of course, not nev/. Office supplies,’ 
food, and equ.lpment for the armed forces and the 
construction of federal buildings are standard 
I terns of procurement. Contracting out, however, 

•refers not to the purchase by government of 
existing products but to arrangements v/hereby 


^^Paul. F. H.annah as quoted- in Reagan ’ ’P ubl ic Pol' icy ,, p-. .229, 

^^Ibid, , p. 222, 
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the nongovernmental contracting party shares 
in the public task of developing something 
new - a v/eapons system, a method of desalinating 
water, even, on occasion, policy ideas^^^ 

The phenomenal transition from internal to externa 

conduct of R&D is an Interesting facet of American hist< 

“History" is an appropriate reference as illustrated by Nleburg’s 

comment J 

The traditional arsenal system, by v/h 1 ch government 
conducted a large share of military research and 
development through civil service agencies, i-s 
,,nov/ practically dead, victim of the Contract State 
and of the revolutionary size, scope, and pacing^ 
of the public interest In technological change.’ 

The traditional system governed essentially all government 

•R&D. until the 19^0's. However, 

. , . agencies which had 1 ong-es tab 1 I shed policies 

relying upon Intramural facilities have since World 
War II sought authority to contract for R&D to supplement' 
those facilities or to carry out nev7 programs. 

Most of them received such authority and someof . 
them in time came to rely heavily upon contracting. ^ 

During the war particularly, most agencies and the military 

departments began a shift to the- private sector, which has 

continued to the present. Congress has supported government 

use of the private sector, !n fact, "In a fev; instances, 

Congress has spe(flfically required that an agency’s. R£D programs 

be carried out by contract (or grant) - as in the case of the 

National Science Foundation or in the desalination program,"^® 


^^Reagan, Pol 1 1 i cs , p, 95. 
^ i eb u rg , p . 218 . 
^'^Danhof, p, 93. 

^°lbid. , p, 95. 
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The Second Hoover Commission, established In 1953, als* 

strongly supported the con t ract -sy s tem. In its judgment 

■t • . research and development and design operations 

are, in general, best performed by civilian agencies. 
Since the close of \7orld V/ar 11, the Military 
Departments have greatly expanded their facilities 
and personnel for the operations of research and 
development. The operations performed there are 
generally at a 1 ov/e r level of ef fec.ti veness than 
could be realized If suitably placed in the 
civilian economy . 

It v/as'further suggested that 

, « even where operations must be done In military 

installations, frequently increased effectiveness 
and efficiency v;ill be realized through operations 
by civilian organizations. 


The Eisenhower administration also favored the practic 

of ''contracting-out” as. illustrated, by BOB bulletin- 55“^ 

issued in 1355, which stated "comme red a 1 - I hdus t r i a 1 activities 

we,re not to be started or conducted If the product or service 

2 2 

Involved could be procured from private enterprise,” 

The emphasis on contracting in lieu of Internal performance 

did not escape criticism, part i cul a'f ly in the late 1950's and 

early 1960's, The GAO was especially critical, although it 

, has necessarily dealt cautiously vjith contracts 

in the R£D area'-isince con.gress iona 1 policy has 
clearly been one of encouraging the agencies to 
secure the services of the best qualifie.d individuals 
or group, whatever their institutional affiliation. ^ 

Hov^ever, GAO has continued to resist In selected areas 


^ hb-id, . p. 106, 

^^'1 b i d^, 

23 


D.anhof,. p. 109. 



as Illustrated by crlticlsno relating to contracts calling for 
management services, (n a contract In v;h*I ch the contractor 
was req.utred to advise other contractors as to technical 
alternatives, GAO ruled that “such decl s I on-makbng was a non- 
de.legable responsibility of the gove rnmen t . Other charges 

related to violation of civil service lav/s, manpower ceilings 
and. fiscal restrictions,’ In the late 1350's, objections also 
began to come from congressional groups asking- for better 
contracting guidelines-, 

"Finally, in 1961 the BOB Issued a circular, No. A-^i9 
entitled “Use of, Management and' Ope rat I n g- Con tracts that 

established criteria for contracting.^^ 

Criticism, of the cont racti ng-out philosophy reached a peal 
-in the early 1960's when Congress and the Executive became 
conce rned ^about administration of the large R£D expenditure 
In 1962 the President established a task force chaired by 
David Bell, then the director, of the BOB, to conduct an 
examination of general policy v/Ith' regard to use of contracts. 
The Bell Report concluded In part that “there is not 
doubt that the government must continue to rely on the private 
sector for the major share of the scientific and technical 
work It requires;" further, that the- high degree of Inter- 
dependence and collaboration between-. government and private- 
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Danhof , p .- 112, 
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Institutions is desirable. General criteria v/as provided for 
deciding between internal and contract performance v/hlch 
based, on. two ' cons I de rat i ons ; 

1, Getting the job done effectively and efflcientl 
with .due regard to the long-term strength of the 
Nation's scientific and technical resources, and 

2. Avoiding assignments of v;ork which would create 
inherent conflicts of interest, ' 

One of the more s I gn I f i cant recommendations of the Bell 

Report v/as related to the need for the .government to- maintain 

competence for managing R&D effort, particularly |n the technical 

area. The report', thus became valuable support for the 

Federal Salary Reform Act of 1962 , v/h i ch V/as' based .largely 

on incompatibility betv/een government and private industry 

s a 1 a ry • s ca I es ,• Mieburg interprets the Bell Report's real 

emphasis to be "on the need to rebuild and. preserve government's 

in-house competence for -R&D, systems engineering and mana.gement, 

‘2 8 

contract evaluation, and yardstick," He feels that the lack 
of a more obvious pronouncement of these objectives is "a 
deliberate tactic to neutralize the report's explosive 
potential, 

V/hat has resulted from the Bell Report and the crlticl 

from the various objectors? Nieburg sums it up thuslyj 

The failure to make real progress tov/ard i mplemen.t ing 
the Bell Report was symbolized by the appo intment 
in 1964 of another committ.ee to study the same problems 

^7 |bi d, . pp. 1 1 9” 120. 

^^Nieburg, p. 336. 

^^'Ib' l d. 
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and to add to the mounting pile of such studies 
v/hose cumulative effect has been to defer rather 
than facilitate reform. The President's Science 
Advisory Committee called upon Dr, Emanual R, P I o re , 
a vice president of IBH, to head the study, P I o re 
told reporters he hoped the study would produce 
" a. fundamental statement of policy on why the 

- government needs its own laboratories," Such a 
policy statement could prove useful, he said, since 
there v/ere increasing complaints from private resear 

- Industry about the competition from government 
laboratories. His s tatement- made It clear that all 

• the Kennedy- Johnson battles to roll back the 
influence of the Contract State, to discipline the 
cont ractor -cu 1 1 in the name of larger national 
values, v/ere still Inconclusively joined. Partial 
victories had not secured a stable beachhead;, 
government still faced a massive assault to 
sweep it back to the ‘hash heyday that the Contract 
State achieved during the fifties and has enjoyed 
almost unmolested ever since, 

The practice of extensive contracting followed by most 
large government R&D organizations follows closely the 
Congressional inclinations of the past three decades. The 
objectors have presented impressive arguments against the 
practice, but to date there are fev/ indications of a swing 
in the opposite direction. If NASA's success'in programs su«-n 
as Apollo, Gemini, and Surveyor is construed as confirmation 
of the soundness of the "contract-out philosophy," the objectors 
may well be losing ground. One thing is certain,, for the 
present the "Contract State" is a reality - the challenge is 
to manage it, -to use it fo-r the betterment ef ^erletv. 


Relations h' i p s' ' i n‘ t he ‘ 



The process through which the government brings the 


^ ^ i b i d , t pp. 3^8-3. V. 
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resources of Industry-^ universities and nonprofit Institutions 
to bear on R£D objectives of the nation Is often depicted 
as' a sterile, formal, hishly structured operation. The 
picture is completed by the notion that contracting consists 
O'f a series of independent steps wherein the government 
unilaterally decides what is needed, Invites proposals and 
awards contracts for the lowest price. This description may 
be reasonably accurate for purchasing standard supplies and 
services, but it is grossly inaccurate for the R&D contract 
system* Contracting for R&D takes place In a dynamic, comple 
environment characterized by a high degree of interaction. 

The following discussion provides perspective on the relation 
ships, both formal and informal, that characterize the proces 
by which R&D projects are implemented by contract. 

Perhaps the best way to begin is to reviev/ the total, 
process from the project incubation through the contract- 
performance phase. Table '1 illustrates the, p rog ress i on from 
i n fo rma 1 , . uh s t ruct u red relationships in the beginning, throug; 
a highly structured and legalistic framev/ork in the proposal 
and negotiation phase, to the dual "formal and informal" 
relationships that characterize activities durina contract 
pe rfo rmance , 

V/hy Is a perspective on the relationships important to 
understanding the roles of the scientists and engineers, in R& 
contracting? Basically there are tv/o reasons. First, the 
informal activities, those preceding the formal contracting 
actions are extremely import'ant in shaping- the prospective 



TABLE 1 


RELATIONSHtPS - CONTRACTING PROCESS 


P re-Sol 1 cj tatlon 


RFP “■ Evaluation - Negotiation Contract Performance 


‘ I n f o rma 1 


Formal Combination 

{Formal - Informal) 


Maximum flexibility 
for personal Interface 


• Mini mum rules 


Extremely broad 


Contracting Officer and 
designated representatives 
deal with public sector 


Maximum rules 


Flexibility Scale 


Extremely nar-row 


Formal roles of 
contract administra- 
t i on -mon i to rs h i p 

informal interface 
between gov ' t - 
contractor 

Official f uncti ons 
by rules - much 
informal contact 


Broad in certain 
areas - but narrow 
n others 
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project. Research findings even suggest that informal 
Influences detepinlne the .contractors that ultimately receive 
contracts.^^ The'^second point Is simply the Importance of 
recognition of the nature of relationships In the various 
contracting phases. 

...Interactions among the. various interest groups are 
Illustrated In model fashion by Figure 1, By visualizing the 
model as Illustrative of the forces at work In the decision 
process and relating It to Table 1, It is possible to gain some 
appreciation of the. complexity and Interdependent nature of 
the contracting process. The. degree of structure of relation- 
ships changes as the process moves across the spectrum of 
Table 1, but the interacting forces Illustrated in Figure 1 
continue to influence throughout the process,’ 

Modelsl'help provide focus for un de rs ta'n d I ng ; however, -an 
appreciation ,of the nature and Implications of the contracting 
relationships require a deeper examination. First, a look at 
the pre-solicitation phase, then the more formal solicitation 


^^Edv^iard B, Roberts, I n te.rna.t ion a 1 Science and T.echnoloay, 
Mo, 33, p» 75; Edv/ard B, Roberts, "Questioning the Cost- 
Effectiveness of the R60 Procurement Process" In M, C. Yovlts, 
et a 1 {'eds) , Rese a r c h P rogram EffectIveness {New York-: 

Gordon .and B peal:li , :T960”T*~ Gay 16 f d~*t , I'c^ , Jr., The Pre- 
solicitation Phase of Gove-rnme.nt R&D Contracting (GTTStTaTe”* 
School of Business A^i n i s t rat i on , UCLA, April 15, 1966), p. 2 
(N67“*13107)-; Raymond K. Elderd, Jr.,' A Literature S.urvey: How 

the 'Defense -Department Ay/ards ~Contrac7s*~’arry'Grant r*"for B asic 
- 'Re sear cF e o r g i a* H o f Technology, DecemfaTT””T9^>°7) 
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Pre-solicitation phase are terms used by Nichols to 
describe activities preceding formal Request for Proposal, 

In a study. "The P re-sol i.ci tat i=on. Phase, o.f Government R&D. 
Contracting," 
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evaluation, and negotiation phases., and finally contract 
performance. 

'P re- So 1 i'c 1 1 a 1 1 on' Phase 

Prior to formal I n t roduct 1 on of a procurement to prospective 
contractors through the RFP, many Important actions have 
occurred. The RFP Is the end of a long process of preparation, 
v/hlle.lt Is the beginning of the formal contracting process. 

The pre-solicitation phase is a period in which many major 
decisions are made such as determining project objectives, 
roles of the contractor and the government, method of procurement, 
and the techniques for selecting contractors. The follov/Ing 
over simplified, but realistic description captures the 
environment in which ths‘ -act i vi ties are conducted. 

The government RSD organization, the keeper of the purse, 
is surrounded by private and public institutions eager to 
participate in the projects. The government is dependent- upon 
these groups for information on technical developments, and 
in some cases support, political and other types, for projects 
the government vnshes to pursue. The contractors are highly 
motivated to maintain the best possible image and to be informed 
on the governmen.t and the competition's activities. They 
are also motivated to influence project decisions in the directi 
of their own Interest and capability. Add to this picture the 
extensive interfaces between the parties due the many projects 
constantly in progress; the result is an environment in which 
contractor and g.overnraent p.ersonne.1 v/d th mutua.1 inte.rests in 
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prospective projects have Intensive^ informal relationships, 

The relationships must change to more formal "buyer-seller" 

re 1 a,t I ons h i ps as the project evolves into the formal contractor 

phases; therefore the pre-solicitation period presents the 

best opportunity for the. parties to exch ange" i n.f o rmat 1 on 

without the constraints of the formal procurement system. 

The- implications of .these relationships are suggested by 

comments of other researchers, 

Nichols studied the' effects of pre-solicitation activities 

on the outcome of R&D projects. His. comments on the roles of 

the sponsor and contractore are pertinent; 

In the pre-solicitation phase of major R&D procurements 
crit.ical decisions are made by the sponsoring agency 
in regard to the -portion of a project to be done v/ithln 
the sponsoring agency and that v;h i ch a contractor 
will undertake, the degree of system Integration 
effort that the contractor v/ i 1 1 be required to 
undertake, the btillzation of designs v/h 1 ch may be 
dependent on existing capabilities which some, 
but not all, contractors possess, the requirements 
for liaison effort which may dictate the close 
geographical presence of a con t ra ctor- t o the 
sponsoring agency, the choice of ground-based 
testing programs requiring large-scale facilities, 
and the- type of management information, project 
control, or configuration control systems to be used. 

Al 1 cof..‘these choices and decisions may, in some degree, - 
favor some contractors over others, The foresight 
of poten t i a 1 - con t racto rs in re-orienting their 
company research, capital expenditures, and marketing 
efforts to anticipate the results of these early 
decisions increases the probability of receiving 
a contract awardi These anticipatory measures on 
the part of potential contractors emphasize the 
use of company-sponsored research and studies, 
the results of which are fed to sponsoring agenices 
in order to elicit reaction or comment, Company 
intelligence estimates attempt to predict the progress 
and timing of project decisions so as to bring 
together at the appropriate time results of company- 
initiated advanced studies and the sponsoring agency 
need for information for decision. The objectives 
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of this activity are to shape early programmatic 
decisions and to be in a position to be totally 
responsive to- the eventual -Request for Proposal (RFP) 
Thus. -In- the p're-s o V I c 1 t a 1 1 on phase of a ‘ma^jor 

interaction 


procurement 
s pon so r I n q- 




TIT e re I s a dyn ami c 
a g eTTy‘'*irralTrrrr^ ° 


o^^ 

¥c I s'i on- 


making an initiated and sponsored a~cfvance ^ 

stud I eT~~T/hose p u f pos es'~ ^re to i h f 1 uen ce^ p roj ec t 
cje'cTslons " ■ 


, Tu n'de r l uTlVg ”a"ddfeTJ” anticipate an eventual 
to build up a relatioship v/lth individuals 


RFP > an d 

In agency projec.t planning and management positions. 


Some aspects of this Interchange are beneficial 
•for the sponsoring agency, as It helps to keep 
agency personnel aware of the state-of-the-art and 
prov.l des a voider range of considerations in 
planning and decision, functions. It is certainly 
beneficial to the companies Involved, since It 
mean.s u 1 1 1 mate com'pe 1 1 1 1 ve advantage Insofar as their 
efforts are utilized in project planning and RFP 
preparation. The detrimental effect of tht| s inter- 
change is the Introduction of a number of biased 
inputs Into formulation of project plans and 
initiation of proposed procurements. This is 
particularly d 1 s advan t.ageous when It is recognized 
that the decision environment that exists in the 
pre-solicitation phase is characterized by high 
uncertainty regarding performance objectives and 
diffuse responsibility for decision making. 


McDonald offers the following advice tor contractors, 
hopeful of Improving their competitive stature through 
informal relationships: 


The most difficult part of market research' Is to 
secure Information concerning the future procurement 
plans of tha'various agencies. Usually ,v;hen a 
particular i.tem Is knov/n to the trade journals or 
to the public press, a considerable amount of planning 
has already been done. if a company does not 
get In at the planning stage of a major weapon 
system, It should not attempt to compete for the 
procurement. 


an d 


Personal contacts are an Important part of a market 


33 


N 1 cho Is, pp , 3“^i . 
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research programs However, a program of personal 
contacts must be handled Intelligently, Because 
of the expense Involved, no personal contacts should 
be attempted until all of the has 1 c i n format I on 
has been developed and analyzed. Once the 
fundamental data necessary fvas been established, 
hov/ever, it Is Important that the data be used to 
pinpoint- areas In v/h I ch the company's prod.ucts 
or services can be sold. This sometimes requires 
a system of pers^d’! .contacts v;lth the customer. While 
the available open sources of Information are 
extremely valuable and are the cornerstone of a 
marketing effort, it must be remembered that this 
Information is generally available to ell comers. 

In certain cases. It may have to be s.upp 1 emen ted 
with a program of planned contacts, 

Professor Roberts, of Massachusetts Institute of Technoloc 
also studied the pre-solicitation relationships and their 
Implications; his conclusions have serious implications! 

• ft ' / 

The real av/ard process is one involving long-term 
pe rson-, S 0 “ pe rs on contacts betv/een technical people 
In government and industry,- They build up- common 
experiences^, attitudes, aspirations, confidences. 

And ideas are generated i-n this interchange.' These 
are the Ideas v^hich later become gove rnment-sponsorea 
R&D projects. When' he is convinced that an idea 
has solid merit, the government scientist/engineer 
initiates a procurement request, ,He often feels, 
naturally, that the work should be carried out by'th.e 
people In v/hose capabilities he has faith. Acting in 
what he believes to .be the nation's best interest, 
he tries to secure, "his" contractor, (He usually 
succeeds.) ' If he is confident of his judgment, 
he thwarts attempts to saddle his project with 
another contractor. Only v/heni he regards sev.eral 
companies as-- being' highly q.uallfeid does real 
compet i t-i.on prevaM,^^ 

The interaction among the.partles -becomes more meaningful 
vjhen the activities of. .the pre-solicitation phase are examined. 


^^HcDonald, pp. 8-1-9 and B-1-11, 
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Roberts, 'International 'Science and Technology. 
Elderd, p, 70 ,. 
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Although there are many variations as to technique, the sequence 
and events of project initiation generally .follow a pattern, 
Nichols studied this phenomenon and utilized data obtained in 
interviews to develop the follov/lng model of the sequence of ■ 
essen ti a 1 events : 

The sequence starts v/lth planning studies whose- pu rposes 
are to examine possible future projects and missions 
and thebf inter-relationship,' to Identify the degree 
of reliance on technology derived from present and 
past projects, and to forecast the state of technoloc 
as a function of time. The second step Is to 
investigate the various general concepts for, and 
characteristics .of, systems v/h i ch could accomplish 
the’ projects and missions identified in the planning 
study phase. From these general system concepts 
and characteristics various alternate system designs 
capable of meeting mission objectives may be studied, 
or a single system design may be developed to gain 
understanding of 3 ts capabilities. At this point 
specific technology and state-of-the-art advances 
necessary in the accomplishment of stated objectives 
should be Isolated, This analysis should be developc 
in .economic as well as technical terms and should be 
extended to include schedules, costs, and reliability 
requirements. The next step in the sequential 
planning process is the investigation of specific 
designs required to meet fairly definite sets of 
mission objectives. The goal of these studies is to 
establish feasibility and to examine the trade-offs 
between probability of mission success and extent 
of mission capability. At this point, an approximatl 
of the level of risk should be available to determine 
if the specific designs considered shou.ld be pursued 
further. If so, the preliminary design phase begins 
to establish the precise system confi gura.tion , subsystem 
requirements, specifications, and interfaces. This 
sequential procedure should be punctuated by 
deliberations on study results and design reviews, 
follov;ed by decisions on the direction in v/hich 
further design activity should' proceed. At the end 
of this process a firm basis presumably exists upon 
v/hich to proceed v/lth formal solicitations' for system 
and subsystem contracted efforts.^” 


^^Nichois, pp. 
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Actual practice often deviates cons -i da rab 1 y from the 
model' due to outside influences such as headquarters preferences, 

Nichols also i nves t i gated ■ company marke-ting strategy In 

37 

the p re*-so 1 i c i tat i on ■ ph ase j and^" concl uded generally that: 

•I.- Companies conduct company- funded research to mainta 
comoetltive stature. 

. . 2, The unsolicited proposal is a primary technique fc 
apprising potential customers of company efforts. 

3» Unso 1 i ci ted- p roposa 1 s result in a higher percentac 
of awards than that achieved through the formal RFP system, 

A, One objective of • unso 1 i cl ted .proposals is to give 
to the ■ sponsor! ng agency the Image of a' responsive and 
aggressive contractor.^- 

Danho'f supports Nichols- rino'ings ana suggests tnat participation 
in pre-solicitation activities .is not only a general practice 
but is necessary for a firm to be successful In later phases. 

Peck and Scherer also state that contractors generally recogni'ze 
a need to conduct research on their own i'n order to keep 
abreast of technology and maintain a competitive position, 

The extensive interactions betv/een gov.ernment and potential 
sellers, and the Industry practice of using advance research to 
achieve competitive advantage seem to be v/ell established 
practices in the RSD contract system, V/hat Is the pay off, 

^^ ib i-d, ^ pp. 8-9. 

^^Danhof, p. 237. 

^^•Pe ck , p^ 5'3 I '« 



76 


•the Incentive for private fl.rnns to engage in such activity? 
Perhaps Roberts' studies are the most reveal Ing< In an 
examination of DOD contracts ^ he concludes: 

, !• Host of the contracts were av/arded to companies 
recommended by the project Initiator^ 

2, More than- 85 percent of the av/ards v/ere "preselected” 
or based on factors exl-stlng prior to- formal proposal 
solicitation* 

A second study Involving 90 contracts substantiated 
-Roberts' .ea.n ie:r conclusion that most awards ’go to companies 
I n I 1 1 a-1 I y favored by the government technical Initiators and 
eval u a to rs , 

Roberts Is so Impressed with the .Influence of the pre- 
sol I c I tat I on . act I Vi 1 1 es on contractor selection that he 
concludes that, formal procedures for sol I cl tat Ion- of proposals 
and contractor selection are of little value and should be 
eliminated. 

Nichols' conclusion as to the effect of p re-so I I c I-ta 1 1 on 

activity a.l-so has significant implications: 

• * < that compet 1 1 1 on • doe,s exist i-n* an intense,, but 
.un regulated "form "durl ng the pre-solicitation phase. 

On the other hand, -the possibilities for competitive 
advantage also are greater prior to formal initiation 
of the ,p rocu remen't by a Request fo r P ropos a 1 . 

RFP to Negdtl'a ti:on 

Issuance of an RF.P is a turning point In the cycle of 

^^Roberts., "Q-uest-i on i n g the. C.os.t/‘E ff-ect Ivenes-s , " 

L \ 

N'i chol s , p . 18. 
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.a project} it ends Informal activities and begins the formal 
contracting process.. Table 1 illustrates the abrupt change 
from almost complete flexibility In re 1 ationship.to an 
environment in which all activities are conducted by’ rules. 

The government publicizes procurements to encourage partici- 
pation; it also strives for an at.mosph.ere of "equal treatment," 

42 

The general procedure is to establish a contracting officer 
as the single point of contact and official spokesman throughout 
the contracting cycle. 

In .large dollar value procurements it is customary, after 
an RFP has been publicized, to conduct a "pre-proposal 
conference" for the purpose of clarifying questionable 
aspects of the RFP, The conference a.liso reduces the te.mptation 
for con.tractors to Interface v;Ith government contracting 
personnel on an individual basis. Conferences are conducted 
In a formal environment in general accord v;lth the following 
procedures : 

V/hen a prepropos.al conference is to be held, the 
Chairman v;lll make the necessary arrangements and 
will insu-re that he and some board membe r { s ) ," as 
v/ell as concerned procurement and technical staff, 
are present to conduct the con^fe-ren ce , Normally, 

Interested conce rns v^i 1 1 e-xpect a general presentation 
follov/ed by the opportunity to ask specific quest.ions. 


^^NA'SA Procurement R eg ulations defines contracting officer 
"means any p sVn "v7fTo^'''“b'y ap’pol n't mien t in accordance with 
procedures prescribed by this regulation, Is currently a 
contracting officer with the authority to enter -into and 
administer contracts and make determinations and findings 
with respect thereto, or with any part of such authority. 

The term, also incl-’udes the authorized representative of the 
con.tracting officer ac t i ng. w I th i n the ll.mits of his authority." 
Procurement' Regulations,, p-, 1 1 1 . 
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It is preferred practice that questions be submitted, 
in v/riting, prior to the conference and that qualified 
NASA personnel be. available at the conference to read 
the questions aloud and answer theirii Consideration 
V/ i 1 1 be given to providing attending concerns v/ith 
a transcript of questions an d . ansv;e rs , ^ 

After proposals are delivered, an even greater degree of 
control is established. The proposals are physicall'y protected 
from unauthorized disclosure and personnel involved in the 
evaluation process operate under extremely strict con.trol. 
Normally, there is 1 i ttle i nterface betv/een government and 
participating private concerns except by officially designate 
i nd i vl dual s j 

During the course of evaluation proceedings, whether 
or not a Source Evaluation Board is utilized, NASA 
personnel participating in any way i n' e va 1 ua t i n g 
proposals shall not reveal any Information concerning 
the evaluation under, vj ay to anyone who is not also 
participating in the same evaluation proceedings, 
and then on-ly to the extent that such information Is 
required in connection vdth such proceedings. ^ 

Proposal evaluation is the most sensitive aspect of the 

entire contracting process. Evaluations are largely .subj.ective 

making control of personnel interfaces especially important, 

Thisiis one reason eva'luatlons are norma 1 1 yy conducted under 

tight security procedures. If discussions v/ith contractors 

are necessary prior to selection for negotiation, they are 

conducted in accordance w I th.,,f o rma i‘ guidelines. Normally the 

chairman of the evaluation grbup will personally conduct the 

discussions or v/111 designate specific individuals to perform 


n-»^-r-rrn 1 ai-tia 

^3naSA, 


Source Evaluation Board Manual^ , NPC A0 2 , 


136^1, p. 513. 


hi, 

NASA, Procurement Regu.1 a-t I on s., p, 36 . 2 , 
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this important function. 

Although personai contact cannot be , comp 1 e te 1 y • a vo i cled , 
present policy and practices come very close to making evaluations 
an "Isolated" activity, JlcDonal d ' s ' comments illustrate the 
point: 

, * , it v/ould also be foolish to state that the 

personal relationships of the procuring and technical 
personnel with particular fir ms and their particular 
preferences do not enter into the selection of a 
Cont.ractor, Hovjever, the extent to'v/hlch this 
effects the final determination Is very slight, 
and i-f it occurs at all, it occurs at the first 
level of evaluation, namely the technical 
eva 1 uat 1 on g roup , 

The evaluation procedures, and the exhaustive reviev/ 
by succeeding echelons of authority generally 
result in the selection of the proposal v/h i ch is 
in the best interests of the' Go ve rn men t . When a 
bidder loses out, therefore, he should attempt to 
fin’d out precisely in ^■/hat way his proposal did 
not measure up to the requirements so that he can 
use the mistakes in past proposals to improve his 
future ones,^' 


Negotiation 

A nev/ set of relationships comes into play v/I th the 
beginning of negotiations, the final step prior to contract. 
One or several contractors v/lth promising proposals may be 
selected and one of more contracts may.be avv^arded depending 
upon the purpose of the contract. The process. of negotiatio 
presents, the ultimate opportunity for the parties to gain 
advantage through ability to influence, persuade or manipula 
Perhaps McDonald’s comments explain why: 


’McDonald, p, 6-5-24, 
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The Contractor is not dealing with the Government In 
the procurement process. lie Is- dealing v/lth a 
Contracting Officer and the Contracting Officer's 
representatives. These representatives are Individuals 
and’ -have all the virtues and vices that other 
individuals have. Nowhere in commercial practice 
is a firm faced v/lth the pos s I b i 1 i ty that decisions 
by individuals will involve .Its welfare so substantially. 
There are -many detailed regulations covering the 
Government procurement process. However, they only 
establish the broad limits v/Ith'in which the Contracting 
Officer and the Government rep resentat 1 ves" mus t 
operate. V/lthln the regulations, the Government 
personnel have wide latitude in which they may 
exercise judgement, Th.l s latitude includes the 
selection of the'Cont racto r , the price and the 
type of contract, the amount of fee allov/ed within' 
the statutory and regulatory limitations, and in 
making 1 n te rp re tat I ons , an d determinations under the 
terms of the contract. 

Negotiation of contracts for R£D is a multi-disciplinary 
process in which teams of professionals attempt to resolve 
issues in a mutually acceptable manner, The individuals’ 
on these teams represent many disciplines such as pricing 
experts, auditors., sclen.tists, engineers., lawyers, and contract 
specialists. The success of a negotiation often depends on 
the skill of the negotiators; particularly the spokesman or 
team leader, to persuade or otherwise "sell" his position. 

The conduct of negotiations, the freedom for individual 
pa r t i ci'pa t i on , is largely a matter of individaul technique. 

The normal practice is to designate a team leader, generally 
the contracting officer, who sets the tone a.nd method of 
operation, A skillful negotiator utilizes the combined 
talents of the team to establish the most desirable contractual 
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arrangement possible. The government tends to view the team 

leader as a coordinator In the application of skills: 

To the extent services of specialists are utilized 
In the negotiation of contracts^ the contracting 
officer must coordinate a team of experts, requesting 
advice from them, evaluating their counsel, and , 

availing himself of their skills as much as possible, ' 

McDonald Comments on the importance of the team approach thusly 

•A major procurement action may Involve many complex 
problems connected with accountl.ng, pricing, legal 
and technical areas. Ho one man can possibly be 
sufficiently knovH edgeab 1 e In so many related fields. 

And, even If such a person did exist, he would not 
be able to handle the entire job of preparing, 
planning and executing a negotiation. The Government 
recognizes this and backs up the Contracting Officer 
with a team of experts v/hose- advl ce and counsel 
covers the en 1 1 re -p ro cu remen t area. The team members 
Include engineers, auditors, price analysts, lav^yers, 
inspectors, buyers, and negotiators, all of v/hom 
are specialists in their particular fiel.ds, the 
Contracting Officer is responsible to bring to bear 
on the problem involved the expert knowledge of the 
best qualified personnel available to him. For 
example, engineers and technicians insure that the 
item to-be procured is properly identified in the 
sped f i cat i on . 

Negotiation teams generally have , cons 1 de rab 1 e flexlbllif 
as to strategy and technique. In the "man to man" situation, 
the relationships, attitudes and methods are most important. 

Any member of the team may be the sole barrier or catalyst 
for an action involving millions of dollars. This is 
particularly true in the case of the scientist and en.glneer 
because the technical approach to a problem often presents 
many options as to impact on cost, schedule, and performance. 


/ *7 

'NASA| Procurement Regulations* po 35*5* 
^^McDonald, p, F~l-6, 
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Negotiations contain elements of formality and { n.forma ii ty ; 
the degree of each being a reflection of members of theteam. 
Hegot.i ati ons are complex, and challenging tasks to even the 
most skilled} it Is a situation in wh'icb many discip,llnes 
function as a unit} making decisions extremely important . 
to the parties. Although conducted in an atmosphere of 
formality, the informal re 1 at i onsh Ips* that have developed 
through associations in- other areas, particularly the pre^ 
solicitation activities, come Into play in negotiations, 
freq.uently vilth positive results. In fact, Informal relations^ 
seem to f aci 1 i tate a more immediate and direct .attack and 
resolution of the problems faced by the parties. 

Contract Performance 

Planning, evaluation, and negotiation are only mean.s, 
for the goal to which all is directed is performance, the 
last and most Important phase of the contracting process. 

From the standpoint of relationships, the performance phase 
presents different tasks for the participants. Basically, 
the government's taks is to assure that the contractor performs 
as required by the contract, while the contractor's task is 
to accomplish the work. This may appear to be a rather 
straight-forward, uncomplicated arrangement; hov/ever, such a 
view reflects lack of understanding o.f the nature of R&D wori< 
Major BSD projects are characterized by 1 1 1 - def I ned objective.., 
complex trade-off alternatives where cost and schedule are 
con s I OJT^ Sj ond- nufiisro.us t'schn^ca^l op^tionSt 
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In addition to the complexity of the task v-^ith which a 

specific contractor is charged, there are normally many 

Interfaces to-maintain v/ith contractors v/ho are responsible 

for other segments of the project. This results in an extremely 

complex arrangement of government and contractor parties 

wo rk i n g , towa rd common ultimate objectives. The complexity 

of a specific contractor's task and scientists and engineers' 

roles depends on such factors as position in the arrangement, 

■* 

that is, is he only a component supplier, or a major system 
contractor, and management technique employed by the goveVnment, 
detail management or more of a surveillance approach. 

Relationships’ in the performance phase have' been referred 
to as dual,^^ in the sense that a contract structures the 
relationships in a formal v/ay for certain functions while 
others remain unstructured. For exaraplej R£D contracts 
normally provide for government technical surveillance and- 
establishes the broad guidelj.nes \^/ithin v/h i ch the scientist 
or engin.eer technical manager performs. However, the. detail 
methods by which the surveillance is accomplished vary from 
after the fact reporting to detail on-site monitoring of eve 
facet of the work. Much of the day-to-day interface is 
informally "v/orking out the details,." 

Managing the R&D contract entails involvement of 
government scientists and engineers in the detail technical 

iq 

^Refers to formality and structure of relationships 
rather than quan.t.ity. 



aspects of the v^ork,, This means that the Informal relationships 
are extremely important, Decisions are often subjective, 
-bringing value systems of the individuals into play,^^ 
Relationships are also affected by the government's dual role 
of goal setter, the top level of the “directive," hierarchy 
and a party In conducting the v/ork. In the goal .setting 
position conflicts exist similar to those found in an Industrial 
environment between management and labor, and between- supervisor 
and v/orker,^^ 

Re Tat I ons h I ps • i n the performance phase of contracting 
are also Influenced by a p rog res s i ve- chan g i n g of the' contractor' 
objectives. In the beginning, the contractor is motivated to 
display maximum cooperativeness with the prospective customer,, 
the government, ‘As activities progress tov/ard an actual 
contract, the contractor's success probability increases. At 
some point prior to contract execution the contractor has high 
assurance -of receiving a contract, 'The motivation then often 
shift's to the more short range objective of making the contract 
as profitable a venture as possible. The chan*gl-ng objectives 
cause problems In negot i ation,j but are expressed most obviously 
in performance. The spirit of cooperation that existed earlier 
In the process is sometimes replaced vilth a more rigid “live 
by the contract" attitude. Again, this is an area where 

. 50 . ‘ ■ ' - ' 

I rw i n D , B ros s De's’i gn for 'Dec i's'i'on -(New York: Free 

P ress.) , p , 86, 

^ ^ C., \/est Churchman',' Prediction and Optimal Oecisron 
(En.gl-ewood Cliffs,!!, J,: P fen H ce-H a T1 > 1 9 6T77™ChapTrr“ 3. 
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informal relationships tend to be supportive of the immediate 
task of fulfilling contract requirements. if it were not for 
informal relationships in the performance period, particularly 
when problems develop, the formal relationships may aggravate 
the situation causing more serious problems. 



PART TV/0: 

PARTNERSHIPS IN TECHNOLOGY 




CHAPTER IV 


FOUNDATIONS FOR CONTRACTING 

Ihe contracting process is frequently thought to be 
concerned only with those activities associated with the 
Request for Proposal (RFP) , proposal evaluation, negotiation 
and managing the contract,' This view overlooks the extremely 
important planning and organizational aspects'that are the 
very heart of the contract system. The purpose of this chapter 
is to examine some of the concepts that form the foundation 
and framev/ork for implementation of R&D through the' contract 
med i urn. 


P ro je ct Planning 

Major projects are seldom contracted in one great sweep. 
Instead, it is an incremental process extending over months 
of progressively narrowing of concepts to final selection of 
the most advantageous approach for achieving the objectives, 

A major R£D project is normally initiated in response 
to mission requirements for vjhich many alternative solutions 
are avaMable, The earliest activities are concerned v/ith 
i nves t i gat i ng ■ ove ra 1 1 approaches or concepts and identifying- 
the more promising for more intensive analysis. At this stage 
of the project numerous alternatives may be examined utilizing 
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Internal capability, contracted support or a combination, 
depending upon the capability of the particular organization. 

After preliminary study a limited number of the most promising 
alternatives are selected for comprehensive study and -prel i minary 
definition of the hardv/are systems. Cost, schedule, logistics 
and operational support considerations are also Investigated 
in this second phase, which is generally contracted effort. 

The usual practice is to av^ard parallel contracts to two ( 
more firms with each contractor emphasizing a different 
a 1 te rn at i ve , 

The final phases of project ■ i mp lementat ion Involves 
selection of a single alternative, accomplishing the design 
and development and finally operations. Participation In tl 
hardv/are development phase is the’ pfi'mafy objective of contractors 
because this is where the payoff lies. Normally, the contracts 
will involve large expenditure of funds, in Itself a big incentive 
however an additional factor is the positive effect on expansion 
of capability. This is especially important in the case of 
projects with potential for quantity production such as 
ml 1 ? t a ry a I rcraf t , 

The government attempts to maintain a competitive 
environment throughout a project, Competition is encouraged 
by permitting participation in the latter phases even though 
a company did not participate in the investigatory and design 
effort. Research ihdicates, hov/ever, that a company that has 
not participated in the early phases is at great disadvantage 
and will likely not be successful. For this reason companies 
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occasionally conduct company funded parallel studies after 
unsuccessfully competing for a contract.^ 

-Among agencies and departments there are- many variations 
in method and techniques for project planning. For example, 

DOD uses a three-phase approach, consisting of concept 
f ormu.l at i on , contract definition and development,^. NASA 
uses a. four-phase approach consl-sting of preliminary analysis, 
deflnit.lon, design, and development and operations.^ Considerable 
variation also exists in the approach to contracting. One agency 
may rely on Internal resources for the early investigatory 
work,^ while another depends entirely upon the private sector. 
Similarly, parallel cont racts . may be considered unnecessary 
in one situation and absolutely essential in another. Also, 
phases may be combined In one con t ract ' depen d ! ng upon the 
circumstances of the particular project. However, most major 
projects experience essentially the evolution illustrated in 
Table 2 , 

Government agencies have followed essentially the sequence 
illustrated in Table 2 for years. Only recently, however, 
has a serious effort been made to formally plan the total 
p. reject in the early phases. The more common practice was 
to approach each phase as independent from the others, 

Ve ck , Chapter 15. 

^Ai r Force Regulation No. 80 - 20 . 

^NASA, Phased Project Planning Guidelines; NHB 7121,2, 

August, 1988 , " 

^'ibid. , p. 3-2. 



TABLE 2«— PROJECT PLANNING PHASE RELATIONSHIPS® 


PHASE A 
PREANALYS I S 

Develop objectives 

Assess fees i b I li ty 

I denti fy research , 
technology needs 

Identify support req. 

Develop gross plans 

Trade-off analysis 

Identify favorable/ 
unfavorable factors 

Define program 
re 1 at i onsh i ps 


PHASE B 
DEFINITION 

Refine selected 
concepts 


Systems analysis 

Preliminary design/ 
sped f I cat i ons 

Define support req«, 

Assess preliminary 
mfg. & test req. 

Identify adv. tech- 
nology 5 develop- 
ment req* 

Assess costs/ 
schedules 

'ef i ne mgt* £• proc* 
app roaches 


PHASE C 
DES I GN 

ve 1 op detail of 
selected concept 

Deve lop specific 
design and 
sped f i cati ons 

Develop plans for 
manufacturi ng j 
testing^ opera-' 
t i ons , s uppo rt I ng 
sys terns > f aci 1 i - 
t i'es > etc* 


PHASE D 

DEV, /OPERATIONS 
Develop and test 
Man uf act u re 
Check out 
Ope rate 
Eva 1 uate 


D| stribute resul ts 


Initiate requ i red 
long-lead advance 
<1 development & define 
plan for supportln 
development 

Develop schedules £ 
estimates of costs 


Concepts for 
detail study 


Refine management & 
procurement plans 
Trade-off Analysis 

Concept for detail Project design & specs Completed project 


design 
P re 1 i mi n a ry specs 
Preliminary schedule^ 
resource, mgt, plans 


Schedule, resources 


mg't S p roc plans 


o 


^NASA, Phased Project Planning Guidelines , NHB 7121 p, modified by autho* 
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especially with regard to the contracting requirements. 

Finally, in the mid 1960's the DOD and later NASA, established 
policies and procedures which required contracting organization": 
to accomplish basic planning for all phases of major R&D 
projects early in the cycle. The approach encouraged better 
planning, organization and management of resources, and 
facilitated integration of long and short range objectives. 
Although the DOD and NASA project planning techniques 

•m 

differ in minor respects, the objectives and basic approach 

are much the same, NASA's’ planning procedures are the most 

recent development; they are therefore examined in greater deptl 

First, however, a summary of the DOD approach: 

^ % 

In the Department of Defense, a. project proposed 
for engineering development is subjected to an 
intensive review process. The first step is Concept 
Formulation, which is an attempt to determine 
v/hether the technical, military, and economic bases 
for a proposed effort exist and to be sure that 
alternative operational and technical approaches 
have been analyzed and that estimates of cost and 
operational effectiveness have been made, A 
conditional decision to initiate engineering development 
follows a favorable determination, 

In.the second or Contract Definition phase, the 
technical, cost,- schedule, and management aspects 
of the project are intensively reviewed. In this 
process It Is determined that the needed technology 
is available and that the project requires engineering 
rather than experimental effort; that the nature and 
objectives of the mission are defined; that the 
best technical approaches have been selected; that 
the cos t~e f f e c t 1 ven es s of the item compares favorably 
with competing items; and that the cost and schedule 
estimates are acceptable. 

if the analysis is favorable on all -counts and 
validated on revie v/ at high levels, the final 
decision to undertake engineering development 
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depends upon broad strategic considerations 


5 


Phased Project' Planning 

In August 1968, Harold Finger, then Associate Administrator 
for Organ i za t.i on and Management for NASA, descri-bed the purpose 
of the newly developed “Phased Project Planning (PPP) Guideline" 
as foil ows ; 

The purpose of PPP'Is to provide, through defined 
phases, an adequate basis for management decisions' 
on the extent to which' project activities' can be 
properly undertaken and commitments made. However, 
these guidelines do not prescribe detailed format and 
content of plans a n'd othe r ’ documen ts and reports 
used to apply the PPP concept. Similarly, the work 
content of phases and the information requirements 
described herein are not checklists. They are 
Included to assist in -uiTde rs t an d I n g the intent of 
the PPP concept and should not be viewed as rigid 
o r i n f 1 e X i b le , 

PPP, as' a concept for orderly planning and definition 
of nev/ major'R&D undertakings, must be adapted to 
the peculiarities of each individual case. However, 
the flexibility permitted for adaptation should not 
be considered as a license for major varlatpon 
which V'/ould compromise the obj.ectives that underlie 
the concept." 

Perhaps the best way to obtain Insight into PPP is tc 
review the background to its development and the basic ground 
rules for application. 

P-hased Project Planning (PPP) is .a phased app f u ci un " 
to the planning, approval and conduct of major 
research and development activity. This approach 
was selected because the development of advan.ced 
aeronautical and space hardv/are systems Involves 
•considerable risk and un ce r t a i n ty --an d the greater 
the degree of. technol og i ca.l advance Involved, the 
greater are the risks and uncertainties, Un.certainty 


^Danhof, pp. 158-159. 

^NV\SA, Phased P ro'^.iect* P'l ann'ing Guidelines , preface*. 
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with respect to schedules and resource requirements 
of on- go 1 n g‘ p roj ects seriously limits the Agency's 
ability to p 1 an ' f o-l 1 ov^- on programs, PPP Is directed 
at Increasing the probability of achievincf specified- 
system performance with orl-alnal resource and schedule 
es 1 1 ma tes . '' 

The programatic aspects of PPP are extremely Important; 

however, con.tractlng cons 1 de rat 1 ons ’ sha re an equal l*y important 

ro.le, in the final analysis, the major portion- of most P^&D 

projects are Implemented through contracts,. For this reason, 

the DOD and NASA place emphasis on maxi mumM ntegrat I on of 

programatic and contracting con s ■! cJsra 1 1 ons In planning for 

major projects. This, that is the ability to program contracting 

and technical activities In an " I n teg ra ted p 1 an, I s- one of the 

chief advantages of the PPP approach as Indicated by the 

follov/ing policy statements; 

Procurcmen.t planning 1 S' an integral element of PPP, 

This planning requires cons I de rat 1 on-’ of costs, 
risk elements, competitive aspects, and budgetary 
and other constraints. Program and ' P-rocu remen t 
personnel v/111 coord 1 n ate thel r activities through 
all stages of PPP In order to assure orderly procure- 
ment planning. This team approach will facilitate 
the consideration and handling of procurement 
problems, and the processing of necessary documents. 

Competitive concepts apply to all phases of PPP, 

In Phase A . p rocu remen t , competition Is based 
primarily on scientific and technical* qualifications 
for specialized a.reas of PSD, In Phase B the more 
normal competition process applies. Phases C and 
b represent the full competitive process except 
that Phase C selections require a Phase D capability. 

Phase D selections are generally limited to 
successful Phase C participants. 

Phase C RFP's and synopsis should speclflcall 
state the Phase D capability requirement and 


-7-lb id, ,■ p. 2-1- 



that the Phase D competition will normally be 
limited to Phase C participants. 

Appendix 1 describes the procurement aspects of PPP, 
Including comment on contract types for the varlo.us phases. 

In summary, project planning Is simply the process of' 
Identifying objectives and' developing plans of action for their 
achievement. In the government, planning for Implementation 
of major R£D projects Is one of the most Important and .complex 
aspects -of a project. Experience of the military and civilian 
agencies revealed a need for a more formal approach to planning 
across the entire spectrum of a project from concept formulation 
to operation of the equipment. The need was met by establishing 
requirements for planning and approval of the various phases 
of a project In a manner that assures Integration of programatlc 
and contractuaJ considerations.' The techniques of phased 
project planning provides an orderly approach to implementation 
and greater assurance that each successive step v/111 be based 
on sound technical and business decisions. 

Organ I zat-lonal Concepts 

• One of the most Important aspects of a large scale 
technological endeavor is the organizational structure v;ithin 
v/h 1 ch the act 1 vl 1 1 es a re conducted. Contracting for R£D is 
no exception. The organizational approach to providing 
resources, policy guidance, and i ns t l.t u t i ona 1 support for the 
con t r ac t i n g . f un c 1 1 on is often a factor in the success or failure 
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of a project* This section reviews basic considerations in 
organi2ing for R&D contracting at the field level, and examines 
implications of various organizational arrangements. 

Organizational arrangements are a reflection of many 
considerations including the attitude of management toward 
contracting, short and long range objectives of the project 
available manpower resources, management philosophy regardl 
cont ract management , and the approach with regard to multlole 
contracts versus a single contract. 

Management attitude regarding the importance of the 
contracting function is a basic factor in shaping an organization. 
Management that v i ews • con t ract i n g as an important mechanism 
for bringing private resources to bear on government problems 
is likely to organize quite differently than will management 
that views contracting as a burden, a necessary evil. In- the 
first place a more positive attitude results in closer ties 
between contracting and top management; there is recognition 
of the value of maintaining an open communication channel.. 

The hierarchiai position of the contracting organization will 
also be influenced by the attitude of management, since the 
position in the formal structure generally reflects management’s 
view of the importance of the function, For this reason, the 
place in the organizational structure affects the attitude of 
the personnel. In an R&D environment where contracting is 
viewed as a major management tool, the contracting function 
v; I i 1 normally be integrated in some fashion with programatic 
functions so that it receives appropriate emphasis. This 



36 


fact probably accounts for .the popularity of the project form 
of organization in R&D activities. 

The technical objectives of a project, the magnitude of 
the_ cost and the time frame over v/h i ch the project is" expected 
to extend“~all have a bearing on organizational arrangements, 
Projec.t objectives v/ith international Implications, involving 
huge expenditures and extending over a long time period wi ' ' 
generally require a different organization than v/ill a 
smaller, short range project, 

0 rgan i zat i ons • i n vol ved in R&D are generally engaged It 
a continual phasing In of nev/ projects, simultaneously wit! 

'■the phase out of older projects, in this situation manpowt 
resources are in a constant State of transition from one 
projeetto another. This phenomena highlights an important 
■characteristic of the RSD organization, that is its dynamic’ 
nature,. The NASA Manned Spacecraft Center's experience provi( 
a good example of such an environment. In the early 1960's 
three major projects v/ere in various stages of completion,^ 

From a development standpoint the phasing was such that each 
segment reached its peak at a different time, thus contracting 
resources v;e re reallocated from one project to another in 
accordance with the needs of the projects. More recently 
with achievement of the lunar landings and tapering off of 
Apollo demands, new organizational arrangements have been 
established to accommodate future requirements. By modifying 

'^The Mercury, Gemini and Apollo Manned Spacecraft projects. 
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organizational arrangements ^ the Center has accommodated 
all projects without major perturbatjon In the personnel 
comp I emen t , 

Another Important consideration In organizing Is the 

approach to contract management. Depending upon the philosophy 

with regard to monitoring the contractor's work, an organizatlor 

may be small or large and the profess 1 onal disciplines may 

vary substantially. This point Is also made by NIeburg in a 

comparison of the NASA and Air Force approaches to contract 

management on the Centaur Project: 

An example of the quality of management came to the 
.surface In 1962 as a result of. the efforts. of V/ernher 
von Braun to achieve real government authority over 
the Centaur (liquid hydrogen upper-stage booster) 
project. 

Upon at last V/ Inning his point, von Brauh felt It 
necessary to assign 1^0 technical peopleto supervise 
the contractor v/here the -Air Force before had only 
eight, .most of them clerical. ° 

The NASA approach clearly appears to be. one of close 
surveillance of contractor activities as compared to the me 
liberal approach of the Air Force, The significance of the 
point Is that the philosophy on contract monitoring ultimately 
establishes parameters for the contracting organizational structure. 
Similarly, the degree of delegation of surveillance responsi- 
bility has substantial impact on the organization. For 
example, DOD tends to emphasize maximum delegation, particularly 
nf rim i n 1 5 f- r 1- 1 \/o -F n r> T «r> rr ^ ^ av/ard of a contract. The 


10 


NIeburg, pp, llh-llS. 
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NASA and AEC, hovjever, tend to be mo re se 1 ect ! ve i n , de 1 ega 1 1 on 
of administration functions and rarely delegate responsibility 
for technical surveillance,^^ The philosophies on such matters 
Influence the size, professional mix, hl.erarchlal relationships 
and many olthe r_ facets of organizational planning. 

Many ohter factors, such as external constraints by 
higher headquarters, Influence organizational planning. 

However, the final point selected for discussion Is the 
impact of decisions regarding "single prime contractor versus 
many contractors." To illustrate the significance of this 
point, the, model in Table 3 depicts .two extremes. One, the 
government organization performs as system Integrator and 
contracts for the many sub-systems on an individual basis, 
selecting the contractors most suitable for the particular 
sub-system. This approach results in dozens, possibly hundreds 
of contracts to negotiate and manage,. The other extreme Is 
one in which the government selects a total system contractor 
to hold responsible for developing the total system including 
the systems which must be obtained from other sources, This 
approach results in one 1 arge cent ract to . negot-i a te and manage. 
Most government R&O endeavors fail somev^here between the two 
extremes. Hov/ever, at least one major agency, the AEC, holds 
to the latter concept in its contracts for operation of 
laboratories. The DOD has also adopted a "total package" 
concept for use in selected R&D projects. General Terhune 

^ Whe terms "monitoring" and "surveillance" are utilized 
interchangeably In' this study. 



TABLE 3. --CONTRACT DELEGATION APPROACHES 


FACTOR 


Separate Contracts 


Single .Prime Contract 


Number employees Many' 

req u i red to 
contract & manag? 

Interface omplex - Gov'-t responsible for 

ntegrating all parties 
• \ 

Gov't control aximum 

over contractors 


Cost 


lore for admi n I s t ra 1 1 on » less 
or profit - indirect cost 


Schedul e 

Prob 1 ems 
Con tract 


Increased opportunity for 
si I ppage 

More for government 
Many to award - mana 


Few 


Contractor integrates - 
accountable to government 

Minimum over subcontractors 
- control Is over the 
p r i me 

Less for administration 
mo re for p rof i t - 
i nd i rect cos t 

Reduced probability for 
slippage 

Less for government 
One large contract 
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describes the procedure as follows; 

Under the total package concept, ^'all terms and 
conditions of the contract, including price are 
agreed upon at the outset, Immediately after the 
completion of contract definition, but before the 
selection of a source for tl^- deve 1 opmen t production 
contract and v/hlle the matters still rest in a 
competitive environment,"^^ 

There are of course many variations In degrees of 
application of either approach, NASA for example, in 
contracting for manned spacecraft, has applied both philosophic 
McDonnell Aircraft Corporation v<Fas given essentially complete 
responsibility for design and development of the Mercury and 
Gemini spacecraft although more' than 50 percent of the costs 
were for subcontracted subsystems. On the other hand, major 
subsystems of the Apollo spacecraft, v/e re retained for Interna 
contracting and management. The "prime" contractor approach 
taken In the Apollo program wherein selected| segments of the 
program are excluded from the main system contract seems to 
be the most popular approach In major agencies. Clearly, the 
approach selected for managing the project plays a significant 
role in the organizational arrangement, 

W.hlle the preceding is by no means an all inclusive 
review of organizational considerations, It highlights some 
of the more basic problems with which management must deal 
in establishing an organizational structure for contracting. 

The presentation now focuses on a reviev/ of some of the 


1 ? 

Major General Charles H, Terhune, "Total Package 
Concept," D efense Industry Bulletin , vol, 2 (February 1966), 
pp. 3”^, as quoted in D a^TlToT7*""pT~"2T9 , 
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techniques employed by government organizations to accommodate 
R&D contracting requirements. 

Government contracting organizations fall into two 
basic categories, the functional and the project. There are 
or course many variations v/ithin these broad categories, but 
all seem to essentially fit one of these molds. There are also 
several other generalizations which are illustrative of 
government R£D contracting o rgan i zat i on.s , First, operational 
organizations usually have functional elements to handle 
purchasing activities for standard operating supplies and 
services. These organizations are generally staffed wtih 
professional contract specialists, pricing analysts and • 
related skills who function as service units to the mission 
oriented organizations. These are the more traditionally 
oriented groups that deal in large volume, smaller dollar value 
purchases of standard equipment. Procurement procedures are 
generally standardized facilitating, a high degree of commonality 
of action. A second general cha racte rl s i tc of contracting 
is that contract policy making and overall guidance Is a highly 
centralized function. Contracting policy and general procedures 
of the DOD, AEC and NASA are centralized functions of the 
headquarters in Washington, D, C, The headquarters establishes 
basic policy on all aspects of contracting Including contract 
terms, negotiation, contractor selection procedures and 
contract administration. Deviations to the policy set forth 
in the procurement regulations normally require formal head- 
quarters approval* 


3 
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Although the mold seems to be cast In favor of centralized 

control of policy, there are dissenting opinions as to the 

desirability as Orlans shows in a reviev/ of AEC‘s experience: 

1 

The usefulness of a central contract staff v/as clear, 
tf-only to help resolve conflicting staff recommenda- 
tions and to coordinate AEC practices with those 
of other government agencies. One observer suggested, 
however, that it also had certain unfortunate conse- 
quences, insofar as it tended to divorce the admini- 
stration of contracts from the technical objectives 
they vmre designed to achieve. In his opinion, the 
contract was becoming too negative a document, 
cumbersome and difficult to negotiate, and calcu- 
lated more to protect the AEC against possible legal 
disputes than to .advance specific program objectives, ^ 

On the other hand, the efficiency of decentralization 

as an operational philosophy is also challenged. The thrust of 

Zald’s argument on the point Is captured In the following quote; 

The amount of centralization or decentralization 
required for optimum performance depends on many 
factors: the complexity of technology and tasks, 

the degree to v/hich decisions and operations can 
be routinized, the energy level of top executives, 
the competence of all executives, the efficiency . 
of communications transmittal, and many other 
considerations. The actual amount of centralization 
and decentralization In any large corporation, 
however, is not determined Just by a rational 
weighing of the possibility of reaching the optimum 
point. It Is a product of the history of the 
company plus the present relative power or resource 
control of the major units, ^ 

These generalizations are parti cul arly.. 11 1 ustrat i ve o 
the DOD and NASA and to a lesser extent the AEC, Contractln 


l^Orlans, pp, 121-122, 


U 


Mayer N, Zald, '* Decen t ra 1 i zat i on ~ 


In Robert T. Go 1 emb i ev/sk I , et, al* (eds) 
R ead ings I n' *1 ns 1 1 1 ut 1 on's',' T ro'ces ses' , B‘eh‘ 


Myth vs . Real i ty” 

, Publi c Administration 
vTcT^cTT i“ca'g oT ^‘anT^ 
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policy for the military departments is established at the DOD 

level in the form of the ASPR, while operational activities 

a re delegated dovm to Individual field organizations. Similarly, 

NASA establishes policy in procurement regulations applicable 

to all elements, v/hile the contracting functions are delegated 

to the. various field centers. AEC has taken a slightly 

d i ffe rent , course , evolving from a highly decentralized operation 

to one in which the major contract activities are managed by 

the V/ashington office. To illustrate, when AEC was established 

in 19^7 there were 4133 civilian employees- on the payroll 

with less than 200 in 'the V/ashington office. By latter 1958 

the total employees were up to 5|000 with 700 in Washington, 

In 1965 there v/ere still more employees in the field than in 

headquarters, but approximately 35 percent of the total were 

in headquarters assigned to regulatory and operational 
1 5 

functions. This is largely a result of AEC's practice of 
utilizing contractors to manage the various field operations. 

The procedure generally isithat AEC headquarters negotiates 
a contract for operation of a laboratory, the contractor then 
assumes responsibility for purchasing activities of the 
laboratory. For example, since 1343 the University of California 
has operated the Los Alamos Scientific Laboratory under contract, 
At the field level v/here most R6D v/ork and contracting 
activities are conducted, organizational ‘factors become 
■extremely Important to operational effectiveness. This point 


^ rl ans , p , 120, 



is emphasized by Si-epert in an essay dealing with the management 
climate for research in v/hich he makes the following observa- 
tions: 

1- Today> research and development are both 

characteristically organized as a team process. 

2 internal staff alignment and career advancement 
require continuous management attention, 

3 The .organ 1 z at i on a 1 structure, fundamental 
policies, and v/ork procedures sho.uld fit the 
particular unique characteristics of the 
laboratory, 

it Keeping the communication pipelines open to the 
professional staff is a constant responsibility 
of the management, 

5, Research men v/ant their immediate chiefs to talk 
. much more often with them about v/hat they are 

doing, 

6, -Maintenance of the interest potential of the job 

itself is the most important single element of 
satisfaction for the research and development 
p.rofess i onal , 

7, Admi n'i s t rat i ve ■ resou rces ought to be, insofar as 
possible, under the control'of the top technical 
leadership at the operating levels. 

Most government R&D organizations have common problems 
with -respect to organization of the resources for optimum 
results. This may well account for the high degree of 
similarity in organizing -the technical and business professionals 
for maximum flexibility. In larger field centers it is not 
unusual to find a mu 1 1 i -o rgan Izat i on a 1 arrangement' of the 
contracting resources. Indeed, a completely project or 


^^Karl B, Hill, The' Hanaaemenf of Scientists 
Press, 196'4), pp, 92-95. 


(Beacon 
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functional oriented organization is a. rarity* More commonly 
the approach is to‘ utilize both forms of organization as v;ell 
as special adaptations for specific needs of the. particular 
organization* HJornevik describes this concept in practice 
in a major R&D center and discusses the functional and p roj ect 
app roaches : 

The organization was created around the' idea 
of projects* There v:e re three major programs to 
..conduct simultaneously - Mercury^ then Gemini, 
then Apollo, in an overlapping sequence* From an 
organizational standpoint, this is quite different 
from a situation v;here you try to superimpose a 
project organization on one that has been tradi- 
tionally functional. At HSC, v/e , in effect, g rev/ 

. a — f un ct i on a 1 organization to support our programs, 

, . , the concept of the matrix organization - the 

overlay of programs across functions - is on.e of th 
basic management principles of HSC, Program 
management Is necessary so we can coordinate and 
.manage the spacecraft programs* Functional management 
is necessary to provide the skilled functional ‘ 
specialists (professionals) who furnish technical 
inputs used in managing the programs and to provide 
the reservoir of talent necessary to conceive and 
design new programs,' 

, , . the program organization is one established 

for, and tailored to, aspecific program such as 
Apollo, as a general management activity responsible 
for the planning, cont.rol, supervision, engineering-, 
test, and manufacturing activities involved in 
producing the -h a rdv/a re end item. It is similar to - 
the functional organization in that It is basically 
-getting v;ork d.one through people, it differs, 
however,, in ways which have far-reaching effect-. 

The program organization has .very specific objectives 
-v/h i ch , when -ach i eved , mean the end of the organization, 
which is anathema to’ professionals because they do not 
.want their careers tied to the life or death of an 
organ i zat i.on , , * . 

Each, of these organizational concepts has obvious 
advantages and disadvantages, and, in a.imost every 
case, the advantage of one coincides with a disadvantage 
of the other. For example, a program organization 
provides, full-time attention of its personnel to 
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accomplishing the program's objectives; a functional 
organization does not, A functional organization 
provides a reservoir of personnel skilled in a 
particular functional area;, a program organization 
does not, A program organization provides program 
visibility and a., focal point for all program matters; 
a functional organization does not, A functional 
organization provides relatively free interchange 
of ideas and problem solutions In a given functional 
~a*rea; a program organization does not, 

, , , It has been said that program organization has 

something In common with weaving; It Involves the 
Interlacing of the traditional vertical "strands” 
of organization with the horizontal "fibers" of 
program organization l.nto a fabric-llke matrix, 

•Thus, tv^o complementary management organizations 
exist; the vertical functional organization and the 
horizontal program o rgan I zat l.on j with a resulting 
matrix structure extending across such functions as 
engineering, budgeting, contract management, and 
procurement, - 

. , . we believe that an organization of this type, 

with proper balance of responsibility and authority 
between the. program and functional organizations, 

■Is the optimum one to take advantage of the positiv? 
aspects of professionalism and to minimize the 
negative aspects. ' 

Hjornevlk also provided insight Into other or,ganl zatlonai 

techniques for project Implementation, 

; ‘ , . v/e have experimented vnth various other means 
of facilitating goa 1 - d I rected coordination betv/een 
mul 1 1 d I s'c I p 1 i n a ry professionals, These operational 
practices fall Into a g.radua-ted order In which the 
degree of formalized organizational change Is the 
distinguishing ch a.racte r I s 1 1 c , The six practices th< 

1 wish to discuss here may be described as fo.llows; 

1. A mu 1 1 1 d I s c I pli ne.d effort achieved by asslgnln’g 

he requ.lred professionals to a project office 
.or the dura.tlon o-f the project . . 

2, A multi disciplined effort achieved by creating 

a small, coordinating project office but leaving 
the professionals In their respective organizations 


'^V/es1-ey L, Hjornevlk, Issues In Public Science Policy 
and Administration (Albuquerque; University of New Mexico, fSbS) , 
pp, 17“ 20, 



107 


3. A mu 1 1 1 cl 1 s c 1 p n ne d effort achieved through Informal 
working groups and panels wi.thout any organizational 
change' 

4. A mu 1 1 i d i s c i p 1 i ne d effort achieved by physical 
colocation of personnel without any formal or 
informal organization changes 

5* A multidiscipllned effort achieved by assigning 

specific missions to an organization or individual 

6« A multidiscipllned effort achieved through a . • 
flexible personnel classification system that 
permits a diversified sta 
functional organization,^ 

in summary, project planning and organizational considera- 
tions are among theiflrst matters requiring management attention 
in R£D con t rac.tl n g , These are -basic building blocks that 
affect the project from beginning to end. There are many 
techniques for -dealing with these- ma t.te rs j h owe ver, a degree 
of commonality In basic approach has evolved in the major govern- 
ment R&D organizations. DOD and NASA have adopted project- 
planning procedures which provide perspective across the 
tota 1 p roj ect , but also segments the project Into manageable 
phases. This approach facilitates decisions in a time sequence 
that is compatible v/ith project milestones and provides 
maximum Information for incremental decisions. The.re are 
many approaches to organizing for contracting. Again, hov/ever, 
there is a degree of commonality among government RSD 
organizations. The project approach is favored but functional 
elements also remain in many organizations. One of the major 
advantages to the project approach is the focalizing of 
resources and the increased opportunity for application of a 


|f within any given 


1 8 


Ibid, 


p. 25. 



"team concept," Project organizations are probably most 
effective for short range objectives; however, the functional 
approach provides greater flexibility and assurance of mainten* 
ance of a high skill level. Integration of contracting and 
programatic functions in an environment that promotes teamwork 
Is likely to increase effectiveness by' better communications 
and better appreciation of priorities. The functional approach 
seems to work better for the supporting purchasing activities 
such as standard supplies and services, but the method for 
maintaining close v/orking relationships among all disciplines 
In RSD is most often the project approach. 



CHAPTER V 


COHCEPTS TO, PROPOSALS 

The I'tterature,. for the most part, p.ictu.res the scientist 
and engineer as playing a "b.eKind the scene" role in the 
contract system, particularly prior to contract award. The 
contracting officer, the official agent of the government’, 
is pictured as the leader of the .team, the mana.ger of the 
government's contracting resources. The technical elements 
are viev/ad as playing strong, silent supporting roles. In 
practice this image is often grossly inaccurate, especially 
In the RSD arena. in RSD, roles of scientists and engineers 
and other professionals is a variable closely associated v/lt 
three basic factors; attitudes of the management, age of 
the organization, and the organizational mission. The 
continuum in Table k illustrates the spectru.m within which t 
contracting function exists. The nev/ scientifically glamoro 
organization =tends to experience a period in which contract! 
is considered a necessary evil, a paper work function that 
contributes little to the mission of the organization. This 
Is a period when scientists and engineers are the real 
k i ngp i ns , ■ the decision makers for the organization. Their 
ideas and methods permeate the entire organization v/Ith a 
"get the job done forget the contract attitude." The early 



TABLE 4.--RELATI0NSHI P OF ORGANIZATION AGE AND EMPHASIS 


Business dominance 

Team, concept 

Technical dominance 

Contracting Officer 
official government 
spokesman 

Participative approach 

Scientist-engineer 
dec i 5 i ons 

Maj<;imum rules 

Reasonable balance 

Limited rules 



experience of the AEC as described by Orlans is a fair 
representation of the environment of many R£D orqan 1 zat 1 ons 
in their infancy. 

There was veryliittle formal contract “administration" 
i-n' the days of the Office of Scientific Rese.arch 
and Development (OSRD) and the Manhattan Project, 
if that v/ord means carefully drawn regulations under ■ 
whi'ch a group of government employees direct, supervise, 
and evaluate the' work of contractors. Attention 
was focused on getting, the job done, not on costs, 
contro.ls, and. time consuming reports, . 

At one university heavily involved in the atomic 
project, the main administrative responsibilities ‘ 
of OSRD were apparently consummated .In a review that 
took a couple of hours and was conducted on the spot 
twice a. year by Conant and two other senior OSRD 
officers. Decisions v/ere made rapidly, and littsle 
attention v/as paid to the budget. Agreements v;ere 
often- verbal and contractual details were worked out 
later, sometimes after the v/ork had been completed, 

, « , v/e needed to process sixty tons of uranium. 

It was impossible to set a price until the processes 
were v;orked out in more detail. . The only 

assurance 1 could, give Hal 1 1 n ck rodt v/as that the 
Office of Scientific Research and Development would 
supply him v;ith a letter of Intent to work out a • 
contract that v/ould not leave him financially the 
loser, , • , Some months later, [after the Army 
had taken over] Colonel K, D, Nichols dropped In at 
my office, 'A, H,,' he said, ‘youMl be inte-rested 
to know that v/e have finally signed the- contract 
v/ith Maiinckrodt for processing the first sixty 
tons of uranium. It v/as the most unusual situation 
that 1 have ever met. The last of the material 
v/as shipped _from. their plant the day before- the 
terms were agreed .upon and the contract signed, 

, , . , "-V/hen Sengler v/as assured [tha.t Nichols 
represented the Army and had authority to buy the ore] 

, , . he immediately noted on a sheet of yellow paper 
the conditions of sale of the ore, , , , These note" 

v/e re dated and initialed by N-ichols and Sengler, 

Within a week the 1200 tons ., , , v/ere delivered, , 

It took another six months for the business officers 
on the two sides to agree upon the form of contract. 

"This," General Groves has written, "was typical of 
"the way in v/h I ch a great many of our mos t 1 mpo rtant 



transactions were carried out. Once the seller 
understood the importance of our work , , , he was 

invariably perfectly willing to-deliver his goods 
or his services on our oral assurance that fair terms 
and conditions would be settled at a later date, 

he would not be out-of“ • 
Incurred if for some reason 
.reached. And always 


V/e alv/ays promised that 
pocket. for any expenses 
final agreement v/as.not 


1 

kep-t that promise,"'* 


As is generally the situation early 1 n^ the life o-t 


scientific organizations all, of the ingredients v/e re present 
in the'AEC to place the contracting function on the extreme 
of the continuum where technical cons i .de rat i ons are' dominant,. 
All major decisions were influenced' or made directly by the 


technical h.ierarchyp placing the "official." spokesman for 

contract matters, the con t ract i ng of f i ce r.,*’ i n an opp'os’i te role 

2 

to-that portrayed by the regul-at I ons , 

As an organization matures and the projects beco.me less ' ' 

cri.tical and less in the public eye, the contracting environment 

tends to move across .the continuum toward and eventually 

beyond the mf;dpoint of the participative approach. As an 

o rgan i.z at i on njatures and moves across the continuum, scientists, 

engineers and contracting specialists tend to more closely 

approach traditional roles. Scientists and engineers becomi 

more of- a "behind the scene" supporting element while the 

contracting of fl cer ‘takes the lead in contractual matters, 

1. 

Ideally, RSD* o rgan 1 zat 1-ons fall somewhere near the midpoint 


'orlans, pp. 116-117, 

'^The head of AEG- field- offices normally serves as the 
contracting officer, avoiding some of the conflict. See 
ibid. , p. 122, 
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v;here a “team" concept is the practiced philosophy. Fortunately, 

government RS,D organizations for the most part, appear t'o be 

reasonably -close to the Ideal. Even the AE-C has experienced 

the normal swing to more conservative contracting practices 

as so aptly described by Orlans; 

Both in spirit and in -the humbler particulars of 
contractual and administrative practice, the heroic 
days of the Manhattan P reject (the days of creation 
one is almost Inclined to say) contrast strikingly, 
with the increasingly ordinary years th.at have 
fol l6v;ed, ^ 

R&D organizations seldom if ever approach the left extreme 
of the continuum in Table A. Such an environment, hov/ever, 
is common In production and standard equipment purchasing 
organizations such as the Defense Supply Agency, 

The point of the preceding discussion is simply to 
illustrate that the roles’ of scientists and engineers in the 
contracting process is related to the stage in development 
of the organization. A second important point is that the 
roles of scientists and engineers tends to become more 
deceptive as the organization matures in that it becomes 
more of a traditional, "behind the scene" activity, 

- A d i f f 1 cu 1 ty- i n describing the roles of professionals 
l-n the contracting process' is selection of the parameters 
v/ithin which, the process falls. The standard definition foi 
procurement or contracting^ seems somewhat narrow for the 

^Orlans, p, ll6. 

^Characteristics of terms "procurement" and "contractir 
are discussed in Chapter I, 



R&D environment because It excludes the "determination of 
requirement" activities. In practice the business of 
"determining and implementing" becomes highly integrated, 
making fine lines of distinction only theoretically possible. 
Since one objective of this research is to provide perspective 
on the "way things are" the presentation is not constrained . 
by narrow definitions of the contracting process. For 
purposes of this s'tudy the process includes all activities 
directed ultimately to a contractual relationship as v/ell as 
the post award management and administration functions. 

Scientists and Engineers as Administrators 
The revolution in the methods of implementation of 
government RSD projects, that is the installation of the 
"con t ract i n g~out" philosophy, has had' major impact on the 
role of the scientist and engineer. The traditional concept 
of an individual in a white coat hard at v/ork in the laboratory, 
is a far cry from the environment of the majority of modern 
day government scientists and engineers, A more accurate 
description for the major! ty v^ould re fleet business dress 
and. a desk piled high v/itb contract documents. 

There was a day v/hen 'gove rnmen t R&D work was performed 
by civil servants, in government facilities, "In 1340 virtually 
^ll federal R&D programs were conducted v/ithin the government's 
own organization or as grants to state institutions; to a 
large degree the government relied upon developments in the 

r 

private sector of the economy,"^ The modern approach, hov;ever, 



^Danhof, p. S3* 
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is to rely on private organizations to conduct RSD in private 
facilities which are financed largely by the government. This 
transition has changed the- rosles of scientists and engineers 
to that of an administrator concerned v,/ith the planning, 
contracting and overseeing of the work of their counterpart 
in the private sector. 

In many respects ithe new roles of government scientists 
and engineers are more complex and demanding than traditional 
roles. In a sense they are dual roles requiring not only the 
technical skills of the professional, but also the skills 
of an administrator. Scientists and engineers are key 
participants In every facet of the contracting process, but 
participation in traditional functions is more Imagined than 
real. Instead, they, are planners, schedulers, negotiators and 
managers, of work performed by contractors. 

As in all things, there are exceptions to the generalization 
‘regarding roles of scientists and engineers, Many government 
RSD organizations maintain laboratories for the conduct of- 
basic and applied research. For example, NASA maintains majoi 
basic and applied research laboratories at the Ames and Flight 
Research Centers in California and the Langly and Lewjs 
Research Centers In Virginia and Ohio.^ In addition, other 
field centers such as the Manned Spacecraft Center In Texas 
maintain supporting laboratories which have been described 

6 

United S tates Gove rnment Or ganization Man ual, 1969-70 
(Washington, D, C.; 0 f f r'ce~oT'"t1Te Federal Reg fs’teVj iTirtlonal 

Archives and Records Service, General Service Admin,, Govt, 
Printing Office), p, A 65. 



“as an In-house parallel to the Independent Research and 
Development Agreements that the Department of Defense (DOD) 
and NASA have v/l th their contractors."' Hovvever, the over- 
whelming majority of government R&D Is conducted by private 
- 8 . ■ 

conder.ns, making roles of government scientists and engineers 
more administrative than the traditional practitioner. The . 
remainder of this chapter and Chapter VI are' devoted to 
Identifying and des cri b I ng’ mo re’ sped f I ca 1 1 y , scientists' 
and engineers' administrative roles’ In' the contracting process. 

P roj ect Planning 

The early planning and definition activities of a major 
R£D project offers perhaps the best opportunity for scientists 
and engineers to apply their talents In the more traditional 
manner. The period of Incubation particularly, Is when the 
government technical staff is heavily Involved In analysis of 
alternate technical approaches and concepts,, researching the 
many potential solutions to achieving agency objectives. Some 
agencies have a formal policy of utilizing internal resources 
rather than contractor support for the study of alternative 
technical concepts and determining the feasibility of further 
study and definition. For example, the NASA PPP guidelines 
state that contracted effort in preliminary analysis (phase A) 
activity is limited to auxiliary studies in support of the 

, mn 7)J L_ I L3_ft¥ 

j o rne V I k-, p . 21. 

^Danhof, p. 93, 
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9 

In-house activity. This Is an area In v;h 1 ch the Internal 
laboratories play a major supporting role, Hjornevik's 
description of NASA's Houston operation provides Insight Into 
the environment for the participants; 


Several conditions favorable to the environment of 
a good research laboratory are the following; 

1, Strong personal emphases a r.e placed on sclence- 
■■ oriented values using one's ability rather than 

institutional values, having freedom to pursue 
ideas, and making contributions to basic 
scientific knowledge, 

2, Frequent contact is made with colleagues in 

settings, with values,, and in fields different 
from one's own , ' 

3, The chief neither gives complete autonomy nor 
■ excessive direction. 


^1 * Laboratory chiefs are themselves highly competen 
and .motivated. Motivation and a sense of 
progress toward scientific goals arc strong. 


5, 


Ch I e f s employ 
than d i rect i ve 


participative leadership ra 
or laissez“faire policies. 



The Air Force Systems Command provides a more detailed 


perspective on the roles of Air Force scientists and engin* 

The scientist/engineer plays an important- role 
throughout the entire planning, programming, and 
budgeting process. Early in the cycle, he is 
the major source of ideas for v;ork in his area of 
technical .interest v;hlch may become input to. the 
■ TWP/LRP for his laboratory or be recommended as 
projects or tasks to be included In the nearer 
term program* In either case, the scientist/ 
engineer must not only describe his technical ideas 
clearly and convincingly, but must also be able to 
advise management on the resources required to 
accomplish them- 


q 

"^NASA, Phased Project Planning Gu Ide 1 i' n'es , p, 2-2, 
^^Hjornevlk, pp, 21-22. 

^^AF Systems Command, Air Force Laboratory Procurement 

r M i r^t i ri m i 1 1 i>»«i u n ■.! 



Scientists 
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and engineers as technical specialists perform 
project concept studies which cover the follovnng types of 
e 1 emen t s : 

--Development of project objectives in detail, 

--Assessment of the feasibility of achieving project 
objectives, 

--Identification of research, advanced technology 
and other project support requirements, 

--Gross hardware requirements and plan’s for project 
implementation including manufacturing, test, 
logistic support, operations, etc, 

--Determination of gross schedule for implementation 

--Estimates of gross resource requirements {funds, 
manpower and facilities), 

--Identification of the favorable and unfavorable 
technical, resource, and policy factors, 

--Trade-off analyses to provide a basis for recommendation 
for follow-on action. 

--Application to, or, Interface with, on-going 'or 
proposed projects. 

Upon completion of concept studies., .analytical reports of 
findingsand conclusions on the technical, management, financial 
resources, schedules and policy considerations a.re prepared 
to form a legitimate basis for recommendations. The follov/inq 
types of data v/ould normally be , deve 1 oped : 

- How the project objectives v/ould contribute to agency 
and program objectives, 

- Complete information on each approach studied, 

- Preliminary specifications. 

- Comprehensive comparative analysis of alternatives 
and trade-offs (including resource and schedule 
estimates for the project through completion), 

- Identification of study contracts required, 

- Statement of Impact on Agency program and resources. 

- Identification and plan for Implementing research 
and technology tasks critical to the project, 

- Pvelationship to on-going or proposed p'roj ect s , 

- Concl us i ons . . , 

- Recommendations. ^ 


^^MASA,' Phased Project Planning 'Guidelines , pp. 3-2 - 3-3. 
’^Ibid'., p, 3-3. 



Another important aspect of the early planning activities 
•in v/h i ch scientists and engineers are key participants is 
the preparation of project plans for the definition, design 
and development phases. These plans will normally be detailed 
for the next step in the sequence and more generally describe 
the overall plan. For example, prior to i n i t i at i ng’ the formal 
definition phase, norma.lly a' contracted effort, the technical 
office (.scientists and eng i nee rs ) , . p repa re the formal project 
plans for accomplishing the definition of 'hardv/are and associatec 
v/ork. This aspect of project planning, that is the detail 
planning is updated prior to initiation of each phase. 

Procurement .Planning 

The regulations of the DOD, AEC and NASA requ-i re formal 
planning and prior approval of the detail implementation plan 
for major R&D contracts. The plan describes the objectives 
of the p.roposed contract, method of procurement, type of contract 
to be utilized and many other aspects pertinent to contracting. 

Although formal contract actions such as issuance of the 
RFP are normally not taken prior to project app rova 1 , advan ce 
planning and prep*arat1on for contracting is often accompMshe 
l.n parallel w!th,.revlew and approval of the project plan. 

One of the advantages of -an Integrated organization ks often 
displayed at this point. When the project- p 1 an has progresse 
to the point v^here there 1 s ' reasonab le expecta.tion of approve 
the technical and business personnel join forces and Initiate 
advance pl-anndng for contract Implementation., This informal 
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activity reduces the contracting time cycle after approval 
of project plans. Air Force comments on planning are 

, The greatest’ possible benefits are obtained when 
procurement planning covers the entire period 
from inception of the work requirement to placement 
of a contract with the selecte'd source. Planning 
should therefore begin as soon as enough data are 
available to establish meaningful and productive conti 
between the techn-ical organization and the contracting 
activity. 

One’ of the major- areas of responsibility for scleatlsts 
and engineers in the initial contract planning is preparation 
of the contract v;ork statement.. The work statement is a 
critical aspect of the contracting process because It is 
the foundation for all subsequent actions. The work statemer 
is the basis xipon v/hich contractors prepare proposals to 
demonstrate capability as v/ell as the framework for the 
contract itself. Of all actions in the contracting process 
for which scientists and engineers are responsible^ none are 
mo re important than preparation of’ the vjo rk statements. Air 
Force guidelines for scientists and engineers illustrate the 
point: 

The work statement is a vital part of the purchase 
request, V/rok statements for Air Force research, 
exp 1 o ra to ry -de ve 1 opmen t , and advanced development are 
prepared In accordance with AFSCH 70-5, They can 
vary from simple statements of objectives to complex 
Statements of performance requirements,- Regardless 
of their simp-iicity or complexjty, certain general 
principles apply to all of them. First, v/ork statements 
must be neither so narrow as to restrict the contractor’s 
efforts nor so broad as to permit the contractor to 
explore areas having little relationship to the 
particular work. Secondly, a work statement Is a 


1 ^ 


1-11 


Ai'r Fo.rce Laboratory Procurement Management, pp. 1 •- 1 n ~ 
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controlling device vyhlch should be definitive enough 
to protect the Government's interests. Finally, 3 
contractor, taking his ultimate direction from the 
statement alone, should be able to perform the required 
vjork. The work statement vjI 1 1 affect the procurement 
beyond directing the contractor's effort and: 

(a) May affect the number of good sources willing 
and able to prepare proposal’s for the v/ork. If It 
is too broad, firms may choose not to propose, 
either because of the risks involved or because they 
are not able to immediately relate the v/o rk requirements 
to their talents. On the other hand, if it is too 
restrictive, the most capable (and desirable) sources 
may feel that their creativity v;lll be stifled by 
Government overdirection, 

(b) Will affect the type of contract that v/ill be 
v/ritten. For example, if a certain level of effort 
over a specified period of time is desired, a fixed- 
price contract may be feasible. On the other hand, 
if the amount of effort required to perform the v/ork 
very uncertain at the outset, a cos tt- p 1 us - f 1 xe d fee 
(CPFF) contract may be necessary because of the in- 
ability to estimate costs accurately enough to set 
an acceptable fixed price., 

(c) Can affect the basis on which .the contract may 
be written. R&D contracts may be either completion 
or te rm‘ con t racts , The completion contract requires 
the contractor to complete and deliver a specified 
end product - such as experimental hardv-/are. The term 
contract requires the contractor to apply a specified 
level of effort - by man-month or cost rate of effort * 
for combined or separately desionated catecories of 

I abo r, 

(d) Will affect the evaluation of proposals, just 
as It will affect the proposer's approaches to the 
work. Proposal evaluations must be .based on the 
v/ork statement - on v/hat the Air Force has stated 
that it des 1 res . 

(e) V/ill affect the administration of the contract, 
since it defines the scope of v/ork - v/hat the contract/ 
does and v/hat the Government receives. The manner in 
v/h i ch scope is defined v/ill govern the amount of di rec* 
t i on that the scientist/engineer can give and what the 
contractor v/ill accept during the contract's life.'^ 


1.5 


Ibid,, pp, 2-1 and 2-3, 
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Transition of Responsibility 
The eariy activities of planning and preparation for 
contracting, the concept analysis, project planning and work 
statement preparation are essentially technical responsibilities. 
The scientists and engineers are focal points of action; they 
take the Initiative in moving the project forv/ard. When 
problems develop, it is the scientist and engineer who come 
to the rescue. The contracting officer plays an active role 
In this period, but it i s • s uppo rt I ve and advisory. 

The general premise Is that the task of determining and 
defining the technical, requirements is a respons I b li I ty of 
the technical organization, the scientist end engineer. 

However, a dramatic change takes place v;hen specific contract 
preparations are initiated. When the items to be contracted 
are defined and the necessary budgetary arrangements complete 
the focus moves into a different arena, that of the contract! 
officer, At this point there Is a noticeable shift of emphasis 
fromithe strictly technical consideration to the broader 
management aspects of contracting, V/h I 1 e the contracting 
officer moves more to the forefront at this stage, the scientist 
and engineers continue to play strong supporting roles. This 
is the point at v/hich the “team concept," fostered by most 
R&D organizations, begins to develop into formal relationships 
for the job ahead. 


The' Procurement Plan 

One of the first formal documentat i on efforts , after 
approval of the project plan and identification of the segments 
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of the project to be accomplished by contract, Is preparation 

of a formal procurement plan: 

A procurement plan Is a detailed outline of the 
method by which the contracting- officer expects to 
accomplish the procurement task. ■ The plan Is an 
a.dml n I St rat 1 ve tool designed to enable the contracting 
officer to plan effectively for the placement and 
accomplishment of assTgned procurements by analyzing 
the requirement for, and determining the method 
to be used In, placing the procurement, It also 
furnishes justification for the contemplated 
method of procurement for use in connection 
v/ith the review and approval of higher authority 
v/hen applicable. 

Although the contracting officer has primary responsibility 
for the plan, preparation Is a team effort In v/h 1 ch scientists 
and engineers are key participants. Much- of the information 
upon v;h 1 ch -the plan is based is developed by the technical 
staff and there are technical cons-1 de rat 1 ons which require the 
scientists and engineers' skills. Air Force comments on the 
point are; 

When a v/ritten procurement plan is required, It Is 
the contracting officer's responsibility to-prep.are 
it and to obtain the necessary approvals. He depends, 
of course, on the sclent 1 s t/engi neer to furnish the 
technical information necessary to support the plan; 
for instance, the ratings derived from the pre- 
solicitation evaluation of prospective sources, the 
.AF Form 111, "Research and Development Management 
Report," the technical v/ork statement, and so forth,*' 

A sample procurement plan Illustrative of a typical Al 

Force situation is provided In Appendix 2. Table 5 1 s a mo 

comprehensive description of the considerations involved In 


16 

17 


1 - 12 , 


NASA,' Procurement Regulations , p, 376,7,. 

Air Force Laboratory Procurement Management, pp, 1-11 
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fABLE--5' 

PROCUREf.EtlT BY NE GOT I AT I ON 
PROCUREKEHT PLAN TOR 

1. DESCRIPTION OF THE PROPOSED P RO C URE ilEMT . 

a. Purpose and Description of V/ork, Supplies, or 
Servcies (including Quantities), 

b. Program and Project (including Identification of 
Pro'ject Approval Docupient), 

c. ' Responsible Technical Office, 

•d. Installation's Plan for Technical Nonitorincj, 

e. Relation to Other Procurements - Past, Present, 
Future. 

f. Performance Milestone (If Known) and Delivery' 
Schedule, 

g. Total Estimated Cost. 


2. FUNDING. 


a. Approved Project Funding by Fiscal Year. 

b. Funding of Proposed Procurement by Fiscal -Year. 

c. Funding of Folfow-on Procurements by Fiscal Year 

d. Contingencies or Reserves Required by Fiscal Yes 

3. SOURCES.. 

a. Known Sources and Competitive Situation, 

b. Sources to be Solicited and. Reasons for Omission 
Known Sources. 

c. Synopsiz.ing or Explanation of Exc.epticn, 

d. J us t i f i ca t i on .f o r Noncompetitive Procurement. 

A. JUSTI FI CATlbl'i AND AUTHORIZATION FOR NEGOTIATION. 

a. Determination and Findings, 

b, J us 1 1 f i'ca t i ens Relating to Class DSF's. 

5. TYPE OF CONTRACT. 

a. Recommended Type, 


° roc u re men t Re g u 1 a t i on s , pp. 


378.2-381 , 


an< 


r. 


O' 
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TABLE 5 (continued) 

b. D&F for Hathod of Contracting, 

c. Special Requirements. 

d. Incentive Consideration. 

e. Letter Contract and Complete Justification 

6. ORAL BRiEFNIG OF PROSPECT I VE ' CONTRACTORS . 

7. METHOD OF EVALUATING PROPOSALS. 

a. Recomnanded Method, 

b. Special Problems, 

c. Source Evaluation Board Appointment Letter, 

8. GOVERNMENT PROPERTY - DESCRIPTION, MONETARY EVALUATION, 
AND BASIS FOR REQUIREMENT, ' 

a. Facilities. 

b. Other Property Gove rnnen t- fu rn i s bed , 

9. RELIABILITY AND O.UALITY ASSURANCE, 

a. Reliability Assurance, 

b. Quality Assurance, 

10. tlANAGEMENT I II FORMAT I ON SYSTEMS. 

1 1 , PRECONTRACT COSTS. 

12. TECHNICAL DATA FOR REPROCUREMENT. 

13. OTHER PERTINENT DATA. 

1^1. PROCUREMENT ACTION SCHEDULE. 

15. LEGAL REVIEW OF PROC URE MEIIT PLAN. 
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preparingaplan, 

A procurement plan Is the- agency road map for selecting 
contractors^ developing the appropriate contractual Instruments 
and managing the contractor's efforts, • It is first and 
foremost a management tool, a vehicle for assuring that the 
prerequisites for contracting have been met and that the 
organ I zatl on has studied the alternatives and selected the 
best options for the' p.a rt I cu 1 a r situation, A procuremen 
plan is not intended to constrain or hinder, rather its 
purpose is to assure rational planning of the actions rei|uiiec 
to achieve project objectives. ‘ 

The procurement p 1 an I s .an integrator of the technical, 
business and management cons I de-rat ions into a feasible and 
cpordl'nated course of action. Preparation of the procurement 
plan Is multi-disciplinary activity, in ma j o r -p roj ects the 
plan Is a product of a contracting team composed of scient.ists 
engineers, the contracting officer, p r I cl ng ' sped a 1 I s t s , legal 
specialists and various other professionals. 

Review and approval levels vary depending upon agency 
policy; however, plans for major RSD are generally reviewed 
at the highest levels of the agency or department. The items 
in Table 5, relevant to scientists an d en g i nee rs , are discussec 
below. 

■ DescrT'pti on , --Much of the data' for the . p rocu reirien t plan 
is taken from earlier work reflected in project plans. For 
example, the descriptive information required by the procurement 
plan is also required, for project pi.anning, A difference, 
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hov/evei'j is that the procurement plan is related to a specific 
area whereas the project plan may be extremely broad. - Also, 
the procurement plan is -developed subsequent to the project 
plan thus reflecting modifications resulting from more recent 
developments. Scientists and engineers provide all necessary 
Information to describe the contract work scope in specific 
terms such as technical objectives, performance measurement 
criteria, and deliverable products such as reports, prototypes 
and test specimens. A concomitant task of scientists and 
engineers is development of the performance milestones and 
schedules for the proposed contract v/ork. This is an especially^ 
important function since the schedule must be integrated with 
project activities which are conducted by many other sources. 

An incompatibility in the schedule for one contract could 
easily jeopardize the overall p roj ect .ob je ct i ves . 

Technical Hon i tor I ng«° ~Another contribution by scientists 
and engineers is the plan for technical surveillance or 
monitoring of the proposed contract. The plan must reflect 
management's philosophy regarding the degree of flexibility 
to be given cont.ractors , that is to monitor the cfetail work or 
rely more on the reports and tests as evidence of performance. 
Stability of technical resources, feasibility of on~site 
monitoring and the possibility of delegation of certain 
functions to other government agencies, are factors that must 
be considered In developing the technical management plan, 
the plan v;i 1 1 normally involve several Internal organizations 
and possibly external groups making coordination and integration 
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an essential requirement. 

Sou r c'e's , Fami 1 i a r i ty v/ith project requirements makes 
the. s c i ent i s t^ and engineer the first sources of information 
regarding prospective contractors, Knov/ledge of the demands 

’ s , , 

of the project and familiarity with the capability of the 
Industrial firm's are important considerations In establishing 
the potential contractor source list. The source list contalnj 
the firms that are believed to possess the capability and 
interest required to participate in the project, .Skilled 
judgment in this area helps to reduce the possibility of 
encouraging unqualified firms -to incur the expense of a formal 
proposal. More importantly, hov/ever, scientists and engineers 
provide increased assurance that interested, qualified, firms . 
are provided an opportunity to participate in the procurement. 

Major RSO projects seldom meet the criteria for limiting 
the solicitation to a s i ngl e sou rce ; hov^^ever, In the event 
the technical authorities believe competition is not possible 
or practicable, a justification must be prepared to support 
such a recommendation* A non-competitive procurement recommenda- 
tion is a serious matter; if followed, it eliminates the 
flexibility and other advantages of a competitive environment 
Nevertheless, certain requirements are not suitable for 
competition. Scientists and engineers are often uniquely 
qualified to make judgments In this regard. The following 
illustrates the factors that must be cons.idered and explained 
in support of a non-competitive recommendations 
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(i) What capability does the proposed contractor have 
v/h i ch is Important to the specific effort and 
makes him clearly more desirable than another 
firm in the same general field? 

(ii) V/hat prior experience of a highly specialized 
nature does he possess v/h 1 ch is vital to the - 
proposed effort? • - \ 

(lii) What facilities and test equipment does he have 
which are specialized and vital to the effort? 

(iv) Does he have a substantial investment of some kind 
v/h I ch v/ould have to be duplicated at Government 
■. expense by another source entering the field? 

(v) If schedules are involved, why are they critical 

and why can the proposed contractor best meet them? 

(vi) If lack of drawings or specifications is a guiding 
factor, why is the proposed contractor best able 
to perform under these conditions? V/hy a re drawings 
and specifications lacking? 'What is the leadtime 
required to get' drawings and specifications suitable 
f o r compe t i t i on ? 

(vli) Are Government-owned facilities involved? 

(viii) is the effort a continuation of previous effort 
performed by the- proposed contractor? 

( i x) Does the proposed contractor have personnel 

considered predominant experts in the particular 
field? 

(x) Is competititon precluded because of the existence 
of patent rights, copyrights or secret processes? 

(xi ) Are parts or components being procured as replacement 
•parts in support of equipment specially designed by 
a manufacturer, v/here data available is not adequate 
to assure that the parts or components v/lll perform 
the same function in the equipment as those parts 
o r' componen ts being replaced?* 

Type of Cont ract » - "The type of contract most appropriate 

for the particular situation v/i 1 1 depend on a host of factors 

such as the degree of specificity of the V'/ork statement, 

uncertainty of- ability to achieve the technical objectives’ and 

the state of the art' in the areas to be researched. Again, 

scientists and engineers by reason of their knowledge and 

familiarity with the project, are invaluable sources of 
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NASA, Procurement Regulations, p, 358. 
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(n an R&D situation, the nature of the -work Is 

such that with the possible exception of the definition studies, 

a cost reimbursement contract arrangement is generally the 

most appropriate. Hov/ever, consideration must also, be given 

to the , app rop r i a tenes s of incentives that would motivate the 

contractor to emphasi.ze the governments objectives. There 

are numerous options for incentives, but a meaningful arrange 

ment will almost always involve. an integrated arrangement 

wherein cost, schedule and performance are I ncent i vi zed. 

Selecting the right incentives is an extremely complex task • 

requiring the participation of many disciplines, especially 

scientists and engineers. Expertise in performance character 

isticsof equipment is an essential ingredient in selection 

of contract type; since Incentives a re- .f requent ly tied to 

equipment performance' parameters and other technical aspects. 

The subject of incentives is of such importance and 

complexity that DOD and NASA recentl.y joined forces in developing 

approaches to selecting appropriate incentives: 

The contemplated choice of contract type should be 
re-evaluated at every step in the preaward phase 
because the rationale may change s I gn i f i can't 1 y during 
the proposal evaluation or at any point between the 
RFP and the negotiation. The contractor's v/lllingness 
toaccept a high risk FPl contract should not be a 
primary criterion., Extracont.ractual Influences may 
initially support the contractor's choice, but changing 
conditions may Impact adversely on performance during 
the life of the contract. Values of performance 
between the minimum acceptable level and a nominal 
performance gaol should be carefully evaTuated at 
different cost points to assure that the Government's 
trade-off de.cis.lons In stating a preference for a 
contract type are In accordance v/ith the preferred 
performance objective. 
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In research^ exploratory deve 1 opment ^ and advanced 
development effort, ’tl,^e type of contract to be used 
may Include av/ard fee incentives; hov/ever, research, 
preliminary exploration, or study contracts should 
be CPFF instead of CPAF vjhere the leve 1 -of-ef fort 
required !i s unknov/n or v/here the performance meas u.remen t 
does not lend Itself to the subjective evaluations 
requi red by award fee contract, In Advanced Development 
effort, CP I F Incentives may be appropriate v;hen 
realistic cost ranges can be estimated; hov/ever, 
actions beyond the control of the contractor may cause 
high sharing rates to be inappropriate. In the first • 
tv/o categories in the spectrum, there are quite often 
no definitive or measurable goals v/h 1 ch are not 
subject to significant change. The decision to 
even consider an incentive contract may force a 
better definition and cost estimate which often 
leads to the proper conclusion that Incentives are, 
in fact, Inappropriate, ° 

Oral b re I f I n g . ” -P ropos a 1 briefings are conducted 
primarily to clarify questionable aspects of an RFP to 
facilitate better proposals. In R£D situations the areas 
difficulty are generally associated with technical aspects 
of the project. In the planning, scientists and engineers 
must consider the value of conducting an oral briefi.ng-, 
recognizing that there are penalties in'time and effort 
Involved, However, If a briefing enhances the quality of 
proposals, the time and effort devoted to the briefing v/I I 
pay high d i v i den ds . 

Proposal Eva 1 uat i on , "“The major RsD agencies and departments 

have established procedures in which formal Source Evaluation 
2 0 

Boards (SEB) are appointed to 


I ■ I » - . r i »^ - /cue 8 ) > »«Ajn-ii » k KijHrs ^ >i- ii M Tu ndl 

^ ^ I n cen five’ Con t ra ct In'g’ Gu ide , NHB 5 1 0 ^ , 3A , Fm3 8- 3^ , 
NAVNAT PTfp 70^-5 , DS AH . 78^0 . 1 (DOD and NASA, October, 

1969) , pp. 57"58. 

20 

NASA uses Source Evaluation Board; DOD uses Source 
Selection Advisory Committee (SSAC), 
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. , . determine the most appropriate method of 
selectingj applying and reporting the criteria or 
factors which \/i 1 1 best assist the Source' Selection. 

Official in deciding the source(s) with which final 
negotiations shall be initiated^ 

in major contract actions. In the RSD environment,- scientists 

end eng.ineers are heavily -represented on evaluation teams. 

The chairman is often a high-level scientist or engineer. 

There is also a technical committee consisting of scientist 

and engineers representing different areas of interest. ir 

procurements not appropriate for the formal SEB procedures, 

s c i en t i s t s - an d engineers play an equally important role in 

evaluation of proposals. The statement, "Generally, procurement 

personnel are not qualified to evaluate proposals from a 

technical viewpoint and must rely on scientific and engineering 

o 2 

personnel for this function," in the introductory provisions 
of NASA regulations is indicative of the scientists and 
engineers' role. The task of the procurement plan is to 
describe the techniques to be utilized for the proposal 
e va 1 u a 1 1 on- wh 1 ch comes later In the cycle. 

There are many other factors in preparation of a procurement 
plan that involve scientists and engineers. For example, 
reliability and quality requirements and the Information 
management .systems must be identified and integrated into the 
p i ann i ng. 

In summary, the procurement plan is a framework for 
-^^Source Evaluation Board Manual (NASA, Auq,, 136^), p. 2-1. 

i ~n ii ~r ^•^ rl^lT r-m >rrnr~ri — PTt,i |n n nm. mp^nxn^pw i n <r n 'i m m ' ■. n m m i n^i » * ' ' * ’ 
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NASA, Procurement Regulations, p. 360 , 
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contract i mp 1 emen ta 1 1 on ♦ Although the contracting officer 
i s_p r I ma r 1 1 y responsible for preparation of the procurement 
plan^ itiJs a mu 1 1 i - d i s c i p H na ry activity. The technical 
staffj scientists and engineers^ plsy pa r t i cu 1 a r l.y significant 
roles by providing much of the basic information and In 
providing assistiance and advice to the contracting officer 

Solicitation of Proposals 

The formal introduction of the government's intent to 
contract Is made through the medium of an official Request 
for Proposal (RFP)^ a standard vehicle for this purpose* In 
ah RSD situation the RFP Is normally a letter form document 
that describes the proposed contract requirements, the qualifi- 
cation and evaluation' criteria that will be utilized to select 
contractors for negotiation, and the tentative terms and * 
conditions for the contract. The RFP also Identifies the 
information required for the government to evaluate and sele 
proposals for negotiation. 

The RFP is one of the particularly Important aspects of 
the contracting processj for the quality of contractor proposals 
and subsequent activities are In large measure directly related 
to the quality of the RFP, However, from the scientist^ and 
engineers viewpoint an RFP presents few problemS| providino 
the planning has been thorough. There are tv;o exceptions, 
hov/e,ver} either or both can present major problems for scientists 
and engineers. First, the nature of an R&D project is such 
that it experiences constant change. Therefore, there are 
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often significant adjustments in project requirements that 

must be incorporated into the RFP, If the impact of a change 

is substantive it may affect many aspects of the RFP requiring 

re-examination and possibly major revision. A second more- 

difficult area, but one that is anticipated and planned is. 

p rop os a 1 -• e va,l u at i on « Scientists and engineers functioni-ng as 

members of evaluation boards and committees^ p.lay an exceptional 

key role in the eva 1 uat I on- p rocess . Although the actual 

evaluation is conducted several weeks subsequent to the RFP, 

ithe plans, particularly the criteria, must be completed 

concurrently or prior to the RFP. This is necessary for tv;o ' 

reasons: one, the government's policy is to advise prospectiv 

contractors of thecrjteria that v/ili be utilized. to evaluate 

proposals and two, to avoid the possibility of manipulation 

of evaluation plans after receipt of proposals* - • 

The scientists and engineers' talents are particularly 

v.a1uab'.le in es tabli.sh i ng criteria, SEB g.uidelincs -describe 

the types of criteria found in RFP's: 

PROPOSED QUALIFICATION CR I TE R I A, --The proposed 
qua 1 i f I cat i'on c r i tTf i a v/ll r*’°^n s i s t of those elements 
of special experience, capability, facilities, or 
other factors which are c r i t i c‘a 1 to the program 
performance aspects of tITe* p rocu re men t , In es tab 1 j sh i n « 
"qualification criteria," care must .be exercised 
to restrict them to those essential to the successful 
completion of the contract work, Stated otherv/ise, 
they are "go-no-go" criteria v/hich v;ill reflect 
minimum requirements for a particular procurement. 

■PROPOSED 'EVAL-UATION CRITERIA. . . . The proposed 

evaliTation criteria v/l 1 1 consist of those elements 
v^h i ch the .Board must examine in each proposal to 
determine a concern's: 

a, - Understanding of the requirement,. 

b. Approach to the task, 
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c. Potential for completing the job in terms of the 

RFP, and^ . 23 

d. Comparative competiti.ve status, ^ 

A reviev; of the basic policy and operational procedures 
of the SEB provides insight into- the environment andthe 
functions scientists and engineers perform in the evaluation 
process : 

The principal purpose of .the .SEB procedures is to 
provide a sound basis on which an informed and 
objective judgment can be made by thc^Source 
Selection Official , insuring thereby the selection of the 
contractor having the highest probability of best 
performing the specific contract tasks. The source 
evaluation process requires not only an appraisal of 
the concerns' written proposals for a particular 
procurement but consideration of other factors - 
bearing on the performance potentials of a concern 
as may be appropriate or necessary to insure selection 
of the best possible cont racto r . ^ ^ 

This reviev/ illustrates the importance and complexity of 
the scientists and engineers' roles in planning for contracting. 
A copy of an official RFP , i ncl ud i ng. a1 I instructions for 
proposal- preparation, evaluation plan, and technical criteria 
is provided in Appendix 3. 


This reviev/ of the scientisi-s anu engineers- ro i e in 
preparing the RFP - p u rpose 1 y avoids the many facets which do 
not directly Involve the technical professional. However, 
scientists and engineers should be av/are of certain of these 
actions; they should know, for example, that proposed 
procurements are publicized dally in the Department of Commerce 


^^Source Evaluation Board 'Manual, pp« 5“2 - 5~3. 

^^Ibid. , p,p. 2-1 - 2-2, 
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synopsis for the purpose of informing industry of prospective 
procurements. In addition^ copies of the RFP are publicly 
displayed for the same purpose. 

Pre-proposal Briefing 

After an RFP is finally completed and maMed to prospective 
contractors there are tvio remaining activities for scienflsts 
and engineers prior to conducting the proposal evaluation. 

First, the RFP, and all pertinent technl.cal material such as 
the vvo rk- s t a temen t s , evaluation criteria, quality and 
reliability requirements, and reporting requirements must 
be carefully re-examined for the possibility of errors, 
ambiguous provisions and items that may be affected by project 
changes subsequent to the RFP, In the event revisions in the 
RFP are desirable they must be accomplished in a timely 
manner to- avoi d .1 mpact i ng the contractor's effort in preparing 
a proposal. In major R&D projects the government normally 
requires proposals to be submitted within four to eight ' 
weeks after the RFP is mailed. Since’ the contractors are 
motivated to prepare the best proposal possible, time is 
extremely important. Therefore, it is to the advantage of 
both the government and the contractor that any necessary 
changes to the RFP are made as early as possible. Another 
aspect of this problem is the possibility that the contractors 
review of the RFP will reveal a.reas that require clarification. 

^^NASA, Procurement Regulations, p. 170. 
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Unless there Is a mechanism to accommodate questions, contract 
tend to seek advice on an individual basis by contacting the 
responsible technical rep resent a.t i ve s , Th i‘s. Is generally 
inappropriate in a competitive situat-ion and Is highly dis- 
couraged. Experience confirms, hov/ever, the probability that 
many areas of an RFP, particularly the technical aspects, 
will require clarification before quality proposals can be 
prepared. One technique" for accomplishing this is the pre- 
proposal briefing or conference, The cus toma ry p ract i ce is 
to plan the briefing in advance and'provide notification in 
the RFP, This assures awareness and equal opportunity for 
participation on the part of all RFP recipients, Air Force 
guidelines on this subject are 

One of the best methods of insuring realistic technics 
and cost proposals is the preproposal briefing of 
prospective contractors after they have received the 
Request for Proposal, The basic purpose of the 
briefing, in v/hich the contracting officer, the buyer, 
and the .scientist/engineer participate, is to promote 
uniform interpretation or clarification of work 
statement and specifications. Among, the fac1:ors’ 
considered in determining the need for a br-iefing are: 

(!) the complexity of the project. 

(2) the benefits likely from dissemination of backgroi 
data, 

(3) ent icipated difficulties in contract adml n { s t rat'l c 
(A) exceptional demands on a contractor's capability. 

(5) the presence of unavoidable ambiguities in the 

Statement of v;ork. 

The p re~p roposva 1 briefing is a formal activity. In SE 
situations the Board will normally be represented and may 


2 (S ' ' * 

Air Force Systems Command, Air Force Resea rch an d 

"Development Contracting Officers' FarT31)ooT<, AFSCP70-2 , 

on, D, C, : A' i r FT? r c e Base, 30 June I367) 

p. 2-3,1.. 
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even conduct the meeting. After the.brieflng a formal amendment 
is issued If RFP revisions are necessary. Scientists and 
engineers play major roles in the p re- p ropos a 1 briefing activity, 
often being the principal target of questions. 

The second and last matter to be dealt with prior to 
receiving the contractors’ proposals is the final organization 
and planning for the evaluation. In major projects, evaluation 
is a complex and time consuming activity, sometimes requiring 
several weeks depending upon the number of proposals, 
complexity of the procurement and other factors. For this 
reason, plus the probability of changes subsequent to the’ 
briefing, the time between pre-proposal briefing .and receipt 
of proposals is a period of high activity; the final preparation 
period prior to the formal evaluation process. 
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EVOLUTION OF A PARTNF.RSHIP 

The presentation In Part Two has thus far focused on the 
preparatory activities which are necessary prerequisites to 
developing a contractual relationship. The thrust now changes 
to an examination of the.process of selecting contractors 
for negotiation, the negotiation process, and finally managemeni 
and administration of the cront ract , 

The emphasis in the material thatfollows is on identlfyinc 
and describing the role of the scientist and engineer. Hov/ever, 
this is a task that at best can only be partially achieved due 
to the integration of the various disciplines into a “team" 
approach. This is particularly evident in the proposal 
evaluation and negotiation activities. Another important' 
factor to be recognized is the thorough integration of 
scientists and engineers in to the management hierarchy in 
government scientific organizations. For example, the current 
Administrator of NASA is a scientist as are many of the DOD 
and AEC. top management people. This means that scientists and 
engineers fill many roles in addition to the strictly technica 
function. In fact, they participate in a management capacity 
in essentially all areas of the contracting process. The 
emphasis here, however, is on the role of the specialist 
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rather thanthe generalist, the expert technical advisor, the 
consultant, the decision maker in technical matters throughout 
the proposal evaluation process, 

Narrov^ing the Field- 

R&D, like many other areas, is characterized by an 
abundance of private institutions eager to perform the work. 
The government's policy is to encourage maximum competition 
consistent with the nature, of the tasks, Hov/ever, in the 
interest of the government and the public, concerns that do 
not possess the minimum qualifications and resources necessai 
toiperform the proposed v/ork are discouraged from incurring 
the expense associated with preparing proposals for competlti> 
consideration,^ Also, since there are often more concerns th< 
meet minimum requirements than there are. cont racts ' to be 
awarded, the government employs techniques designed to Identii 
the most capable contractors desiring to participate. 

The process of selecting the most advantageous proposal . 
and contractor to perform a particular segment of work can 
be vlev/ed as a progressively narrowing process. The- process 
begins v/ith a broad spectrum of potential contractors in the. 
e.arly project planning period, reduded somev^hat before formal 
contracting action by the firms own assessment of the competli 
further reduced by the screening of source lists "to eliminate 
sources clearly not capable of contract performance,"^ and 

Source Evaluati-on Board Manual , p , *l - 1 , 

2 

AF Laboratory Procurement Manaaement, p. 2«-23, 
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finally through the terms and conditions of the RFP, especially 
the qualification criteria. To this point the narrovnng 
process is conducted v;lthout formal interaction between 
government arid the prospective contractors, and the terms, 
qualification criteria and other requirements of the RFP, are 
essentially objectively derived. 

Upon receipt of proposals the narrowing process continues 
but two major changes • occur in the process. First, the 
elimination p rocess ' sv/i tches from. dealing v/ith the industry 
in genera.l to dealing v^ith indIvidua-1 companies, - Second, the 
elimination decisions become more subjective, being based upon 
comparison of predetermined criteria w.i th information presented 
by the contractor, supplemented by personal discussions an'd 
negotiations', and data received, from other government sources. 
Although the roles of the various participants intthe 
proposal eva 1 uat.l on. process are essentially the same 1-n all 
types of evaluations, selection criteria are directly related 
to the type of competition "designed by the RF.P and the particula 
phase of the project to be contracted. The point of the 
latter comment is that qualification and evaluation criteria 
are likely to vary considerably In the different phases. To 
•illustrate,, in the de.finitipn phase the objective of' the 
evaluation Is to identify the best capability for a study, 
which may or may not require extensive facilities and resour.ces, 
On the other hand, both facilities and resources are likely 
to be highly desirable assets for the development phase. There 
are man.y variations in approaches to compe t i n g . ma j p r projects. 
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In a study of the forms utilized by the military departments, 
Peck and Scherer classified all forms Into four basic categorle 
with the following features: 

(1) Advertised 'competit ive bidding . The government 
p ub 1 TTTre5°"TieTa1”Te^'spe*cl f i ca 1 1 on s for the product, 

and bidders quote prices for delivery of the specified 
product,’ A fixed price contract is awarded to the 
lov/est responsible bidder, 

(2) The design' competition. The government issues 
performance specifications, either to any interested 
firm or' to a selected group of firms. Bidders responc 
with detailed design proposals and sometimes models, 
along with estimated cost and delivery data. Over- 
all excellence of the proposed designs is the prlncipe 
cons i de rat 1 on ■ i n selecting the winner. of a development 
contract (usually of the cost reimbursement type). 

(3) The I prototype competition . The government again 
issues performance s”peT77TcaT i o n s , but in this case 
bidders respond vnth full-scale v/orking prototypes 
to demonstrate their solutions to design problems. 

Over-all excellence of'the prototypes as determined 

by testing is the p r i n c i pa 1 • cons i de rat I on in selectinc 
the winner of a development or production contract, 

(A) The man agemen t ■ compe t i t i on . The government Issues 
a broad statement of its requirements, Bidders 
respond by submitting proposals v/hich indicate the 
general technical and o-rgan i zat i ona 1 approach to be 
employed in solving foreseen design -problems and 
which describe, among other things, the bidder's 
relevant past experience and present capabilities. 

Contract awards are based upon considerations of 
company capability, experience, and interest as well 
as upon the technical approach proposed. ^ 

Techno 1 eg lea 1 changes and difficulties have over the 

years resulted in almost total reliance on the "management" 

competition approach in the larger RSD projects. Advertising 

is inconsistent with the "unknowns" of R&Dj design competitions 

are "paper" competitions, with no assurance that the contractor 
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work V/ 1 1 1 match the quality of his design; and the prototype 

is often too expensive to be a practical approach^ The 

management competition technique has become the most popular 

method although It is ,of relatively recent origin* 

The Air Force was the first service to recognize 
the management competition formally by establishing 
in 1955 Its System Source Selection procedure* 

H owe ve r ^ all t h roe serv*lces had conducted earlier 
source selections that were more like management 
competitions than design competitions. After 1955 
the Army began holding formal management competition 
to choose sources for some of its guided missile 
p rog rams , * 'wh i 1 e the Navy Bureau of Aeronautics 
(nov7 the Bureau of V/eapons) modified its design 
competition procedures to include features 
characteristic of management competitions* The 
National Aeronautics and Space Administration has 
also used management competitions extensively to 
select contractors for further competition on the 
basis of study and preliminary design contracts* 

For purposes of this- study it is important to recogniz 

that there are various techniques for obtaining competition 

However^ since the management approach is utilized e^lmost 

exclusively it also is the focus of the research* 

in contracting^ technical con s i de ra ti on s generally 

caKe precedence over other matters in the final decisions. 

Perhaps an appreciation of the reasons for this phenomena c 

be gained by rev i ew i ng"* pe r t i nen t comments from selected sources; 

In RSD contracting, technical competence is of chief 
Importancei taking precedence over price and other 
business considerations for a number of reasons* 

First, since RSD work requ i remen.ts cannot be precisely 
defined teclin i cal competence is the main assurance 
that a cost reimbursement or a 1 e ve 1 of *-ef f o rt 
fixed-price contract v;Ml be performed at a r'easonable 
cost* Since the v/ork has not been performed before, 
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the creative ability of the particular contractor, 
fully applied to the task, has to be re-lied on by 
the Air Force, Obtaining the highest quality of 
technical effort available avoids later technical 
questions tha.t might cause duplication of effort 
If a contractor of lesser capabilities and skills 
had been used. Moreover, dollars effectively spent 
in- research and development v/hen a concept is still 
on paper can save many more dollars downstream in 
hardware efforts, v;here changes of material, technique, 
approach, or terminations are usually costly,^ 

Another reason for awarding R&D contracts on the 
bas-is of technical competence rather than price Is. 
that th.e latter practice may encourage submission of 
unrealistically low estimates and' increase the 
likelihood of cost overruns. 

In research and development, the technical proposal 
Is generally considerably more significant than 
any projected cost estimates, although not always 
more significant than the total- business proposal. 

Where technical aspects dominate the selection, 

GAO is unlikely to secon.d^guess the agency's decision,' 

Technical competence is particularly significant 
in R&O and, since the RSD capabilities of Industrial 
and academic organizations vary w.idely according 
to the oriented in.terest of the • part i cular organization 
and the range of capabilities of the scien-fists, 
engineers, and technical staffs employed, a 
degree of subjective 'judgment is inescapable,® 

Pa rt I cu.l a r 1 y v/ith respect to larger systems development, 
the final contractor selection process, once a more' 
or less technical evaluation of the product models,, 
has become a complex analytical task involving 
numerous technical factors, management problems, 
cos t -f a cto r-s , and development risks, ^ 


^ AF R&D Con t'ra'c't In'g' 0 f f 1 ce rs '' H an'db'o'ok , p . 3” 1 . 

^ I b i d ; , p, .3-2, 

^ P a u I A . - B a r r.o n Gov'e i''n'me n‘ t; 'S'e Feet i on o f Co n tractors for 
Research and 'Development , u n p uETTs'lie^cr p a p e't^TR^sK) , p, D-3T. 

^ ( b i d , , p, D-2, 
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In research and development contractingf awards 
should usually be made to those companies that 
have the highest competence in the specific field of 
science or technology involved^ although awards 
should not be made on the basis of research and 
development capabilities that exceed those needed 
for the successful performance of the work, , , 

Technical evaluation should Include. the following? 

(l) the contractor’s understanding of the scope of the 
v/ork as shown by the scientific and technical 
approach proposed; 

(il) availability and compe t ence of experienced engineering, 
® ^ ^ ^ ^ ^ other technical personnel; 

(iii) availability of necessary, research, test, and 
production facilities; 

(iv) experience or pertinent novel ideas in the specific 
branch of science or technology involved; 

(v) the contractor’s willingness to devote his. resources 
to the proposed work wi.th appropriate diligence; and 

(vi) the contractor’s proposed method of -ach i evf’ng the 
reliability required. ® 

The revie V/ ill ust rates the high degree of importance 

attributed to the technical aspects of a contractor’s proposal, 

c? 

It also illustrates the importance of the scientists and 
engineers’ v/ork in designing criteria and performing evaluations 
in which the findings are the primary basis for selection 
of contractors. From all perspectives the p ropos a 1 ’ e va 1 ua 1 1 on 
process and particularly the technical aspects, represent 
possibly the most Important phase of contracting with the 
exception of actual performance. The premise that the techno- 
logical nature of R£D projects emphasizes technical cons i de rat.i oi 
over others is supported by a case study of two DOD contracting 
organizations. In one organization, 36 out of a possible M - 
contrsets v/erc swcjrd&d to ths t'#^chnlcc)11y r^nkod 


P rocu^^r ^ u 1 a 1 1 on s ^ 3^0, 
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The systems tor continuing the narrowing process after 
recejpt of proposals are complex mechanisms tha-t have been 
the subject of numerous studies. In one of the more comprehensive 
examinations, Parker described the SEB process as a social 
system : 

A significant feature of any system which is a 
decision-making process is its "social character,", 
indeed, a mechanism such as the NASA SEB process 
contains all the ingredients of a working social 
system: (l) Board members exhibit a variety of 

roles and statuses, (2) a series of values and 
norms are applied to scoring and evaluation 
techn i ques , and (3) primary and . seconda ry groups 
develop among Board members. 

Although the systems are complex there is a high dec 
o f 1 s i m i 1 a r i ty in operational procedures in the major agencies. 
Generally, a formal Board staffed by high level technical 
and business officials establishes the overall guidelines and 
operational procedures for technical and business evaluation 
committees. These groups, staffed by experts in various 
disciplines, establish criteria for evaluating proposals, 
whitle the Board supervl'ses the work and determines relative 
importance of the criteria. Upon receipt of proposals the •' 
evaluation groups reviev/ an.d rank the proposals for considerat 
of the Board, Proposals found to be totally deficient or not 


^ ' Ri chard. H, mo i an , - i ne 'NABA' Source' •fv'a luat i on' Board 
P r o ce s-s- : ■ A 'De s c' r i p f-i Ve AralTTTsT T^rTirbTr^^ Dieg 

StateCoTTe^e rHOustoTTTTexas , HSC, D.ec, , 1967), p. 21. 
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meeting the qualification criteria are immediately eliminated 

from further consideration, -Barron summarizes the process 

from this point forward_as follows: 

The SEB or SSAC, after completion of initial rankings, 
reviews them to determine those concerns which have 
a reasonable chance of later selection for final 
negotiation. This initial narrov^ing process is, 
in effect, p re‘1 l.m i na ry or early '‘competitive range" 
determination and is based on judgment that concerns 
below a "breakpoint" are not reasonably in contention, 
even assuming potential for favorable clarification of 
ambiguities. 

The SEB or SSAC then conducts further evaluation 
eforts inclu.ding oral or v/ritten discussions with 
these contractors, providing them the opportunity' 
to clarify and upgrade their proposals. The extent 
of d i scuss ions and negotiations during this evaluative 
stage varies from agency to agency and from procuremen 
to procurement, V/here technical considerations are 
overriding, detailed discussjon on the business and 
cost proposals are given considerably less emphasis 
than the technical evaluation. Initially, the 
technical evaluators conduct their e va 1 ua t i on , - f o r 
the most part, without consideration of the business 
proposal, or at least without the cost proposal. All 
this information is later made available and becomes 
a part of the evaluation of to ta 1 ' techn i ca 1 and 
business considerations. Host agencies go through 
v^fhat is, in effect, a narrowing-down procedure. 

This n a r rov/ i n g- down procedure Is undoubtedly reflected 
in the extent of discussions with the competing 
- conce rn s , 

The SEB or the Source Selection Advisory Council are 
evaluating bodies and do not select or actually recommend 
selections to the source selection authority. They 
present compa rat i ve. rank! ngs and the considerations 
which entered Into the ranking. The source selection 
authority or official makes the actual contractor 
selection. 

The negotiation and selection process differs somewhat 
betv/een NASA and DOD agencies. Some of the factors 
considered only by the NASA Administrator (the tern 
refers to the joint decision by the Administrator, 

Deputy Administrator and Associate Administrator - 
the NASA selection officials on major NASA av/ards) 
are, in fact, considered in DOD by the Source Selection 
Advisory Council, Also in NASA, normally, finally 



negotiated contracts are not presented to the 
Administrator in the first SEB presentation 
and the Administrator seiects one, tx^o or possibly 
three concerns for so-called "final negotiations" 
including execution of contracts. After these "final 
negotiations," the final evaluations are presented to 
the Administrator for final selection. 

In DOD the concerns ranked by the SSAC as’ ." f i n a 1 I s ts" 
generally have negotiated contracts which are available 
f o r. execu t i on after the Department Secretary or other 
delegated source selection au tho r i ty ' makes the final 
selection, While the procedures differ as indicated, 
common to both is the n a r row i ng~ dov/n process. This 
n a r rov-n ng; p roces s is essential because of the extensive 
time and effort invested in ne'got i a.t i ons of final 
contracts. Detailed contracts are not fully negotiated 
with all concerns originally considered to have been 
v/ithin the i n i t i a 11 y- dete rml ned competitive range. 

As can be seen, the na r rowi ng-dov/n process is essentially 
the same, but the function of na r rowing~dov/n those 
with v/hom final contract negotiations v/111 be conducted 
is, in-DOD, an SSAC function and-, in NASA, reserved to 
the Administrator, in theory^ the NASA system gives 
the Administrator a broader range of se lecti on • s i nee , 
in effect, he does the final compe t i t i ve- ran ge 
narrov/ing. In practice, selection of other than the 
top-ranked concerns is rare. Thus the difference in 
procedures has little if any ultimate effect on the 
selection proces-S, V 

' The alternatives of negotiating final contracts before 
presentation' of the evaluation findings to the selection 
authority and the tv/o-step process of presenting evaluation 
findings for selection, of final contenders and subsequent 
final selection is a matter of judgment and agency preference. 
The desirability of either depends upon the circumstances. 

If, .for example, the number of competing contractors is 
limited to two or three the "one shot" approach seems more 
desirable, Hov/ever, if there are several contractors in the 
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final running, negotiation of definitive contracts with each 
contractor may be extremely impracticable. The problem may 
be more theo ret i ca 1 ' than real since the number of final 


contestants in major R£D projects is generally not great. 


Formal solicitation, responding proposals and finally 


con tract 
accoun ts 
Hov/e ve r , 


award} the standard procedure for contracting, 
for an ove rv/he 1 mi ng majority of the R&D contracts, 
a different technique, one in v;hich private sources 


take the Initiative, the "unsolicited proposal," accounts for 

"most of the D00~sponsored basic rese a rch , " ^ ^ . and is becoming 

i n c reas.i n g 1 y more popular as a vehicle to obtain R&D sponsorship-. 

An unsolicited p;roposal Is defined as 

A voluntary offer, plan, or article based on a novel 
design concept, idea, suggestions, or improvement of 
a proposed project, study, or development and submitted 
for evaluation in such form as to constitute a 
proposal for a specific project or contractual under- 
taking, inclusion of the subject matter in a Govern- 
ment publication , . , does not constitute an act of 
solicitation by the Government,, and proposals submitted 
on this basis are considered unsolicited. ^ 


According to Barron: 

Unsolicited proposals are a growing subject of support 
from Government agencies. This is probably due to 
(1) the increased generation of nev/ ideas and approaches 
generally, (2) encouragement th rough’ Gove rnmen t 
v/i11ingness, through overhead, to finance company IR&D, 
(3) advance publication by Government agencies of notice 
of needed technology, and (6) the probability of 
economl c- pay-off to the successful concern in follow- 
on work. 


^ 1 de rd , p , 30 , 

^^ AF R&D Contracting’ Officers'* Handbook , p, 2-33. 
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The significance of the unsolicited proposal as a vehicle 
for obtaining government sponsorsh.ip of research is suggested 
by Nichol's findings "v/herein the company indicated that its 
acceptance rate of unsolicited proposals was 30 percent, a 
figure higher than the percentage of contract av/ards vs. the 
number of formal company bids,”^^ 

The subject of unsolicited proposals is important to this 
study for two principal reasons. First, it is an important 
avenue of government support of private R&D, Sponsorship 
is accomplished through grants and contracts making the 
unsolicited proposal an important aspect of the contracting 
process. Second, it is important because of the extensive 
role of scientists and engineers in processing unsolicited 
p roposa 1 s , 

An unsolicited proposal In certain respects presents 

more complex problems, for scientists and engineers than the 

solicited proposal as illustrated by the following; 

Because an unsolicited proposal should be handled and 
treated as a sole-source offer, procurement personnel 
must make certain that they are dealing with a 
proposal that is truly unsolicited. This is frequentl 
an extremely difficult distinction -to make. For 
example, technical personnel from Industry and 
Government often develop close personal relationships 
through repeated meetings at scientific symposia, 
panels, and so on. At such a meeting there' might 
be an inadvertent disclosure by Air Force Personnel 
of information relating to prospective Governemnt 
procurements. Taking advantage of-'such a disclosure, 
an unscrupulous or ove ramb i t i ous con.tractor might 
submit a proposal in advance of formal procurement 
action v/ith the claim that his proposal Is unsolicited 


'^Nichols, p . 13. 
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and deserving of special- treatment. 

The unsolicited proposal presents a dual assignment for 
scientists and engineers. First, they must evaluate the 
proposal from the standpoint of technical and project 
desirability. If the decl.s.lon Is to support the proposal, 
the scientist and engineer must evaluate the appropriateness 
of competitive versus non - compe 1 1 1 1 ve p roces s I ng , ^ ^ From 
the viewpoint of'the technical evaluation, the procedure Is 
essentially the same as for any othe r .p rocu remen t ; a determination 

* I 

for competitive procurement would result In a formal solicitation 
and processing as a standard competitive' procurement, A 
non-competitive determination results In negotiation with 
the source of the proposal and ultimately av/ard of a contract. 
Appendix k, a descriptive model' of the decision process for 
unsolicited proposals, provides greater Ins I ght into the • 
details of scientists and engineers’ roles'In the evaluation 
p roces s . 

Negotiation - A Mechanism for Focus 

Regardless of the approach taken In selecting the final 
contestants, it Is almost alv/ays necessary to conduct 
negotiations subsequent to the evaluation a'ctivltles In order 
to establish mutually acceptable contractual arrangements. 

It Is extremely unlikely In a major R&D situation that the_ 

^ Contracting Officers'*' Handbook , p , 2 - 3 ^ , 

^^NASA, Procurement Regulatioas, p. 1|26. 
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parties will be in complete agreement on the multitude of 
factors that the contract must include v/ithout first having 
a mutual exchange of views. The technical approach^ detail 
implementation plans, reporting requirements and similar 
matters must generally be v/orked out in personal confrontations 
betv/een the parties,. Similarly, the contract cost, and profit 
or fee arrangements, the regulatory provisions and schedules 
are directly related to the work requirements and must be 
jointly resolved. 

Negotiations, particularly in large RSD situations, like 

most aspects of the contracting process, are a ■ mu 1 1 i -d i s c f p 1 i n a ry 

team effort, in situations involving formal evaluations by 

a Board, the negotiation process is often a continuation of 

evaluation activities. The advantages of continuity in 

evaluation and negotiation are recognized in the regulatory 

guidelines for SEB appointments, which state that 

In order to provide for continuity of evaluation and 
negotiation of the resulting contract, consideration, 
should be given to including the individual who v/ill" 
negotiate the contract with the successful offeror(s) 
as a Board member when practicable. 

There is no essential difference in the negotiation 
techniques of a procurement utilizing SEB procedures and a 
non-SEB procurement. The team, in both cases consists of 
te ch n i ca 1 ■ an d business personnel involved in the particular 
procurement. Furthermore, In-both cases.it Is a formal aspect 
of the contracting process which has the objective of "complete 

20 

Source Evaluation Board Manual, p. 3** 1 « 



153 


agreement on all basic Issues,"^' Paul McDonald provides an 

excellent description of the process of negotiation as used 

In the context of government contracting: 

The word "negotiation" in Government contracts is 
used in a specialized sense. It is not considered 
to be a process of giving in or of mutual sacrifice 
in order to secure an agreement. It Is rather an 
attempt to find a formula which will maximize the 
interest of both parties. These conside rations, 
broadly speaking, apply to all Government negotiations. 
However, they are tempered, of course, by the environ- 
ment of the procurement and the particular problem 
being negotiated. Some people consider negotiation 
to be mere "horse trading," In many cases, because 
of lack of preparation or lack of ability of the 
negotiators representing either the Government, the 
Contractor, or both, negotiation has many of the 
elements of "horse trading," Some people consider 
negotiation to be haggling or dickering as to what 
each side v^ill accept. Professional negotiation is 
far more than either of these. It is not a process 
of mutual sacrifice for the sake of agreement. It 
is a means by v;h 1 ch the buyer and the seller sit down 
and, by a specialized process of communication called 
"bargaining," reach agreement on the terms and 
conditions of the contract or settlement on the Issue 
Involved that v;i11 reflect a balancing of the Interest 
of the two parties in both the short run and the 
long run. There are many types of negotiations. In 
some cases, one side or the other will attempt to 
secure a settlement heavily weighed in its own favor 
by a blunt use of bargaining position. The Government 
may do this v/here It finds out that the Contractor Is 
extremely anxious to secure the contract, Cofitractors 
may do it when they are a sole source or selling a 
proprietary item to the Government. In these types of. 
cases, either side may take an arbitrary, take It or 
leave it, position with the other. This is not negotiation, 
and v/h i 1 e it may lead to immediate short range 
advantage, it generally results in the development of 
hard feelings and retaliation at the first available 
opportunity. Since most defense prime contractors and 
subcontractors are dealing v/lth a very limited market, 
the use of a very hard nosed bargaining position 
will generally be detrimental to 'thel r long range 
i nte res ts , 
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Negotiation is the use of the techniques of persuasron 
and logical argument to convince the opposing side 
to agree with your position^, It is designed'not to 
v*;in an argument but to seek a resolution of a complete 
problem* It is not a series of major battles over 
individual ^'issuesj since v/ho wins on an individual 
issue in negotiation i s ^un i mpo rt an t * The success 
or failure of one side or the other* in a negotiation 
,^epends on how^,the total difference on .all the issues 
involved In a negotiation are resolved i-n^ an overall 
solution. The final solution In- each case' must be 
considered In relation to its effect on the long range 
relationship betv^een the two parties*^^ 

Scientists and engineers* roles In negotiations are 

slmilar^to the roles in the evadution process, that of the 

technical expert* The contracting officer looks to the scientis 

and engineer for advice and support in all matters directly 

or Indirectly related to the performance of the work, the 

cost of performance, performance and, schedule milestones, and 

the overall contractual arrange me nt. Air Force Instructions 

for scientists and engineers leave little question as to the 

importance of the role: 

The importance of complete agre.ement regarding the 
technical requirements of the work cannot be over- 
emphasized*. No meaningful negotiations can take place 
v^kthout such agreement since technical considerations 
vitally affect price, contract type,, delivery schedule,, 
and other contract provisions - Indeed the whole 
contractual framev/ork within which the contractor's 
performan ce will take place, B e.f o re and during 
•negotiations, therefore, the scientist/engineer 
must insure necessary' clarification or improvement 
of the work statement, ■ .Moreover, he must inform 
the contracting officer of the specific adjustments 
in the contractor's technical proposal that are 
necessary.before a. definitive contract can be. awarded. 

At the same time, he* must tell the contracting officer 
what trade-offs he can make from a ' techn I ca 1 v*l ev/po I n t , 
in order to reach agreement with the contractor on 


22 


McDona 1 d , p * F- 1 -3 . 



155 


prlccj delivery^ and other provisions of the contract. 

With such advice^ the contracting officer can enter 
negotiations vnth confidence that the best overall 
arrangement for the Air Force will result. Otherwise, 
he is forced to proceed by guesswork which,. all too 
frequently, results in unsound procurement and untold 
difficulties during contract performance, ^ 

Negot i-a.t i on is the last phase of the “narrowing down" 

process culminating in' selectlon-of the contractor or 

contractors that vj i 1 1 form a partnership v/ith the government. 

The nature of R&D v/ork and the conditions under v/hich it is 

performed are such that the best the parties can hope to 

achieve in the negotiation is a focusing of the many, variables 

in a sufficiently narrov/ range to warrant the risks concomitant 

v/ith the undertaking. The state of the- art is pushed, the 

parties traverse unknown fields, and'the cost, schedules and 

performance results can at best only be educated guesses. 

•Government scientists and engineers bring to the negotiation 

process a disciplined approach to problems and professional 

skill that is essential to focusing the technical parameters 

in such a way to best serve the objectives. 

Guiding the Partnership 

Contract planning, solicitation of proposals, evaluations 
and negotiation are only means to achieve the ultimate goal 
of performance. The contractual instrument, the physical 
product that evolves from this process is in itself worthless; 
hov/ever,' as a framework for guidi.hg the efforts of the parties, 
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the contract is an invaluable vehicle. The contract is a 
confirmation of agreements, but it is also the Initiation of 
a partnership, a relationship of joint interest and obligation. 
The R&D contract is a mutual pact that v/ill produce the desired 
results only if both parties fulfill their respective 
obligations. 

Conducting a major R&D task is, like all other phases 

of the contracting process, a multi-disciplinary activity. 

Teams composed of technical and business professionals ski 11c ' 

in all .facets of project implementation converge and join 

forces to carry out the cont r'act 'object i ves , The Air Force 

describes the relationship thusly: 

The individual rights and obligations of both parties - 
the contractor and the Government - are clearly 
established by the contract terms; hov/ever, the actions 
of one party v/ill condition the other's ability to 
fulfill his responsibilities. This means that 
planning is necessary during performance to integrate 
the actions of both. For example, while the. property 
to be supplied by the Government is specified In the 
contract, administrative action must be taken after 
contract placement to integrate plans' for its delivery 
v/ith the contractor's performance schedules and to 
see that it arrives on time. Other Government actions, 
such as approval of plans, inspection of mockups, 
performance of tests and evaluation, and provision of 
technical, information to the contractor may also 
condition the contractor's performance under a 
con t ract , ^ 

Scientists and engineers as key. members of the government 
contract management team, perform many vital functions in 
assuring that the government's interest is protected and 
that the technical objectives are optimized v/lthln cost and 
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schedule constraints. 

Ideally^ contracts v;ould be v/ritten In such complete 

terms so as to avoid the necessity for Interaction. Such 

IS occasionally the case In formal advertisements and simple 

negotiated situations; R6D however does not fit such a neat 

scheme. Its dynamic, ill defined nature dictates a continuous 

close relationship and exchange of Information, An RSD 

contractor seldom operates in a vacuum* His efforts must 

normally be Integrated with many olthsrs to make the total 

package play harmoniously; In addition, R&D contracts are 

typically cost reimbursement a.r ran ge men ts In which the. 

contractor has little direct Incentive for efficient cost 

management. In such an environment the government scientists 

and engineers' role In contract technical surveillance becomes 

a "Jack of all trades" task. 

Roles played by individual scientists and engineers 

In- contract management depends In large measure upon the 

overall philosophy of the management with regard to contract’ 

surveillance, Orlans' comparison of extremes in the AEG 

experience I 1 1 us t ra tes . th 1 s point: 

At one extreme of tight technical control lies a 
program such as the development of reactors for 
the propulsion of submarines and other naval vessels, 
directed by Admiral .Rickover, In which technical 
specifications and time schedules of -exacting detail 
have been prepared, and inspectors have been posted 
in contractor facilities to monitor the work and 
test the quality of the product. Comparable controls 
have been maintained in the .production of fissionable 
materials (in v/h i ch the Commission has set the 
production goals and the volume of power, and supplied 
feed materials to' the contractor) and of nuclear 
v/eapons (in wh i ch’ v i rtua 1 1 y every component is numbered 
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and can be traced forv/ard throughout the production 
process to the finished bomb assembly, or backv/ard from 
the Mediterranean seabed to Its originating subcontractor). 

At the other extreme, in the programs of basic 
re search by university scientists, technical control 
has been entirely absent: essentially the only technical 

control in these programs has been the evaluation of 
the quality of the scientist and of his proposed 
work before a contract av/ard or extension. ^ 

Perhaps the in-betv/een area is characteristic of most 

government contract relationships. The government tends to 

lean in the direction of maximum responsibility for the 

contractor v^i.th emphasis on "monitoring or surveillance" by 

government personnel. There are of course- many exceptions, 

but for the mCst part, the agencies and departments are orlep^'=*^ 

to monitoring performances through reporting, conferences, 

periodic inspections and similar techniques,- 

In the larger projects a contingent of government 

personnel are generally located at the contractor's facility 

or i mmed I a te 1 y ad j a cen t . The -DOD tends to rely on the regular 

plant representative staff more so than the AfC and NASA, who 

are morellikely to assign their own personnel for the'-key 

roles of oh-site surveillance. Overall project technical 

direction is usually under the management of a senior scientis 

or engineer, located In the government contracting organization, 

The on-site representatives a re . de 1 egated functional res pon s I b i 1 i t 

for selected areas'such as quality, re 1 1 ab 1 1 I ty and inspection, 

A general practice in R&D contracts is to include a 
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provision Identified as a "technical direction," or "technical 
surveillance" clause, ■ The clause provides essentially that 
a government technical representative will be designated to 
■perform technical s u rve-l 1 1 an ce of the work and technical direction 
within the scope of the contract, "Direction" is generally 
defined asfilling in details, suggesting lines of inquiry, 
and in general more specifically defining the v;ork. Such 

contract provisions almost always prohibit any action by the 

» * ' * 26 

technical representative that would constitute a "change" 

of a nature that would result. in adj us tment . i n . any contract 
provision. Appendix 5, is a typical "technical surveillance" 
provision in government R&D contracts, 

Danhof describes the impact of the technical direction 
clause thusly: 

Frequently, however,, the contract v/ill contain a 
"technical direction" clause, -To this end government 
technical personnel v/i 1 1 v/ork closely vn th the 
contractor's engineers. The project then makes use 
of the technical know-how o f gpve rn men t specialists • 
and' perhaps of the staff of one of the nonprofit 
research centers. Changes v/ 1 1 1 be made at the ■ 

Initiative of the government's technical people 
or as the firm recommends. Such changes may number 
In the thousands on a large contract. Each requires 
approval as to design, and if an increased cost is 
involved, approval of that is also necessary. The 
relationship is, as is frequently pointed ou’t,.a 
cooperative one in which many contribute to the 
objective of obtaining a desirable If not optimum 
technical goal,^^ 

Roles of scientists and engineers in contract managemen 


2 6 

"Change" in contractual context refers to variations 
in work scope o r 'p rocedu res that warrant contract adjustments 

^Danhof, p.’2 73', 



are varied and complex. First they are the direct Interface 
on technical matters betV'/een the contractor and the government, 
the contractor's source for clarification of technical- 
re qu.l re men ts of the contract. They are the government's front 
line of defease In assuring that the technical aspects of the 
v/ork are performed according to the contract,. Scientists 
and engineers perform various quality and reliability tests 
and inspect products and reports for contract compliance, Ths 
list of specific functions goes on j l.howeve r , it Is sufficient 
to recognize that scientists and engineers are involved In 
all areas related to technical performanc< 

Another important role Involves the technical advisor 
and support functions in assisting the contracting officer 
with the business management matters. For example, scientists 
andc eng I nee rs are the technical experts for purposes of analys 
of proposed contract changes. They assist in determining If 
the change Is appropriate and in evaluating the impact, if any, 
on schedule, cost and other contract terms. 

Scientists and eng i nee rs , as coordinators and integrators, 
provide an interface faetv/een associate contractors and other 
parties; they provide data such as specifications and reports 
for the contractor's use, make a r r-angetr'en'ts for equipment or 
facilities require.d by the contractor, and assure contract 
compl.iance In areas relating to technical performance. If 
performance Is not according to the contract, they assist the 
contracting officer In rectifying the situation; and, v;hen the 
v/ork Is completed according to contract requ 1 remen ts ,' the 
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scientists arid engineers* certification is the basis for 
payment of profit or f-ee« 



PART THREE; 

AH OVERVIEV/ AMD LOOK 
TO THE FUTURE 




CHAPTER VI i 

TOWARD 'UNDERSTAND! NG AND PROGRESS 

The presentation has, hopefully, achieved the author's 
objective of providing perspective and inslgh.t into the R&D 
contract S'ystem., particularly the roles of scientists and 
engineers in the process, The purpose-, of this chapter is to 
reflect on v/hat has been presented, to discuss the author's 
conclusions and to suggest areas in which further research would 
be beneficial,' 


Guidelines for Research 

Observation of participants in contracting activities 
in major R&D organizations of the .government indicate that 
scientists and’ engineers frequent-ly do not possess adequate 
knowledge of the contracting system or understanding of their 
respective roles i-n the system, This, it appears, impairs the 
operational effectiveness of scientists and engineers, and 
consequently t-hc contracting proces.s. In probing for causal 
factors.,, it v/as discov.efed that there ore multiple causes 
Including neglect of the 1 1 i te r a tu re to adequately treat the 
subject. 

The ultimate objective of this research is Increased 
operational effectiveness of the R&D contracting system. The 
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means for achieving the objective is to increase the scientists 
and engineers* knowledge by providing perspective on the contract 
system and describing the major roles of scientists and 
engineers, The objective was pursued through, multiple 
research techniques. The literature was -analy ti cal ly sctcidied 
to identify pertinent concepts and attitudes, while the 
author's- experience was relied upon for interpretative 
analysis. Unstructured jnte.rviev^s v-/ith government officials 
supplemented the research providing a v/ell balanced base from 
which to draw conclusions, 

V/h i 1 e regulatory and other government related literature 
constituted the basic source data, the work of private authors 
was a valuable aid; particularly in describing the contract 
system. The study focused on the practices of thr.ee organiza- 
tions, the DOD, AEC and NASA, This approach provided broad 
coverage since theses organizations account for an extremely 
high majority of all RSD contracted by the government.^ 

A Summary 

The federal government is the principal sponsor of research 
and development (R£D) in the United States. !n fiscal year 
1968, expenditures from all sources for R&D were approximately 
25 billion dollars, with the government share being almost 
tv/o-thirds. or 17 billion dollars.^ The major share of 

^ Danhof p . 75 . 

2 

•^Reagan,’ Science ‘an’d Federal Patron, 



government expenditures for RSD, more than 70 percent, goes 
to private Industry, universities and nonprofit institutions 
through a complex system of con.t-rac 1 1 n g , 

Government scien.t-ists .and' engineers play key ro.les in the 
contract system. The roles are primarily those of an'admlni- 
strator for the planning, execution, and management of 
contractual arrangements through v/hich R&D is conducted. 

The process of contracting is an inter-disciplinary 
activity implemented, through the team concept. Scientists 
and eng.ineers as team members, participate in all facets, of 
contracting including preparation ofproposal solicitation 
documents, evaluations, negotiation, and contract managemen 

This research fills a void in the. 1 I terature by providing 
perspective on the R&D contract system and describing the 
roles of scientists and engineers In the contracting process. 

Perspectives on the. Contract System 
E.volution of contracting begins v;ith the Constitution 
which authorized Congress to enact laws for procurement. 

In the late 1700's the Department of the Treasury was given 
responsibility fqj* army purchases and in 1795 a Purveyor of 
Public Supplies v/as established as the government purchasing 
agent. An Act of 1809 es tab 1 i shed -the formal advertising 
requirement which was soll-dly entrenched by the Civil Sundry 
Appropriations Act of 1861, There was little change In the 
law until the Armed Services Procurement Act (ASPA) was passe 

^ Dan hof , p , 75 . 
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in 19^i7« In the interiin many problems were encountered due 
to the rigid requirements of the formal advertising competitive 
bid system, V/orld V/ar 1 demonstrated "the Inflexibility of the 
system, s-o In V/orld War 11, It was simply set aside and all 
purchases accomplished by negotiation. The advertising system 
presented major problems in situations v^here the work could 
not be v/e.M defined, which is always the case in R&D* 

A • 

In the early 19^0's R&D began to become a major contracting 
requirement but the negotiation authority of the V/ar Powers 
Act temporarily avoided the difficulties of the advertising 
system. By the end of the vJar R&D contracting had become big 
business and greater flexibility was essential, ASPA was the 
answer. Although the ASPA covered only the DOD, the civilian 
.agencies subsequently came under the same or similar statutory 
p rov 1 s i ons . 

Since ISAO v/hen almost all R&D was an internal activity, 
contracting-out has become so popular that It Is now a dominant 
-method of project Implementation,^ V/ith this transition, major 
revisions have also been made in contracting techniques. For 
example, the cost reimbursement type of contract has essentially 
replaced the traditional fixed price arrangement in R&D 
situations. Great strides have been made under the contract 
system; witness the atomic energy and space achievements 
confirming, for some at least, that contracting-out is a sound 
phi 1 osophy , 

^Ibld. , p, 95, 
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The system for contracting for R£D is extremely complex 
and Important. It has nation-wide political, economic and 
social implications for both the public and private sectors. 

Don Price's reference to the system as ."federalism by contract" 
typifies the general theme of mo.st writers that have describe 
the system. .For example, Hannah talks In t.erms of "regulatio 
of Industry through contracting,"^ and Nieburg describes it 

' ■ 7 - ' 

as the "contract state," 

Host government agencies have come to rely on the contract 
system as a primary method of R£D implementation. This fosters 
relationships between government and private institutions that 
tend to merge their interests in such a fashion, as' to distort 
the traditional "public-private" concept. Large corporations 
v/ith vast lobbying resources apply pressure for support of 
projects commensurate with their own interests. Government 
makes life easy for the corporations by liberalizing the 
contract arrangements under which they perform, using cost 
reimbursement, low risk contracts as the standard vehicle for 
contractual relationships. In addition the government often 
provides the facilities and many of the operating necessities 
for the private concerns to perform the v/ork. This type of 
environment frequently leads to charges of favoritism and 
CO r rup t i on ■ an d continuous questioning of the "contracting-out" 

^Prlce, Government and Science, p. 65. 

^Reagan, Administration of P ublic Pol i'cy , - p . 229, 
i eb u rg , p , 1 , 
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philosophy. Arguments against contracting-out include the 
accusation of us-ing private sources to circumvent civil service 
rules, and congressional manpower ceilings and salary limitations 
In general, the "pros" argue that the contract system provides 
a vehicle for the government to tap the resources of the nation 
when needed rather than maintain large expensive laboratories 
for only occasional use, and further, that the environment of 
the private sector promotes greater scientific freedom and 
encourages innovation more so than government organizations. 
Although the steady, shift from government to private 
conduct of R£D continued at an ever increasing rate through 
the 1950's and Into the 1360's, it did not escape criticism. 
Various investigatory groups criticized contracting practices, 
but v/ith little i. noticeable impact. The GAO and Civil Service 
Commission generally discouraged contracting-out on the 
grounds that it. violates restrictions on manpower and fiscal 
resources and often involves "non-delegable" type functions. 

Other investigatory groups such as the Second Hoover Commission 
and the Beil Commi.t'tee favored the contracting-out philosophy 
but recommended It be applied v/ith more discretion. These 
groups also recognized the value of internal laboratories for 
maintaining proficiency and increasing contract management 
skills and recommended increasing government technical 
capability. Certain elements of the DOD, especially the Navy, 
and the NASA, have follov/ed the suggestion by establishing 
laboratories for government scientists and .engineers. Overall, 
however, the con t rac t 1 n g-ou t ph i 1 osophy appears firmly entrenchec 
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as a technique for conducting major R&D projects. 

The relationships bet\/een government and private sources 
in the contracting process are an interesting aspect of the 
system. in -the period preceding formal contract activities 
private concerns are busily engaged in marketing strategy 
directed to making themselves more competitive. The strategy 

takes various forms from simple informal contacts and exchange, 

\ 

of Information to initiating unsolicited proposals for new 
concepts. Scientists and engineers are the principal government 
participants in these informal activities being the natural 
focal point for exchange of Information. The significance of 
the relationships in the period preceding formal contracting 
action is suggested by the conclusions of several studies of 
the effect- on selection of contractors, Pxoberts and Nichols* 
research suggests that the informal relationships betv/een 
technical personnel is a factor In the eventual selection of 
contractors. Roberts is so impressed v/ith the significance 
of the presolicitation activities he suggested elimination of 
the formal selection process. 

After Issuance of an RFP , relationships take on an air 
of .formality in almost direct contrast wt ! h the earlier 
Informal environment. The contracting officer, the official 
spokesman i n .contractl ng matters, becomes the government 
interface v/lth the private sector. Throughout the evaluation 
and selection proces.s relations are governed by an-anVi ronmen t 
of "equal opportunity" for contractors. After contract award ^ 
scientists and engineers move back intoa more direct 
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relationship with contractors In perform.ing the key role of 
technical surveillance. Although relationships are generally 
less formal after contract av/ard than in the preceding period, 
they never revert to the degree of informality existing prior 
to issuance of an RFP, 

Partnerships in Technology 

• Contractual relationships evolve from basic building 
blocks designed to establish a sound foundation to best 
ach-ieve project objectives. Two of the more Important 
foundational elements in R6D contracting are the project 
planning and organizational concepts. 

DOD and NASA have adopted project planning procedures 
that provide perspective across the total project while 
segmenting the contracting requirements into manageable phases 
NASA procedures involve four distinct decision points; 
preliminary analysis of concepts, definition of concepts, 
design, and development, while the DOD combines design and 
development into one phase. The main value of formal project 
planning lies In its greater assurance of orderly, systematic 
implementation of projects, 

The organization arrangement selected by an R&D contract! 
organization is closely rela-ted to such factors as management 
attitude toward contracting, project objectives, availability 
of resources, and ph i losophy*-on contract management. Certain 
generalizations hov/ever are characteristic of major government 
R&D organizations. First, it seems that the project approach 
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is clearly favored over f unct i ona 1 . o rgan-i zat I ons « Project 
or<l^ntation Inc re ases. emphasis on. a. particular project, but 
over the long period tends to dilute xpe r 1 1 se“ ; v/hfle functlona 
organizations maintain a high level of professional discipline. 
Host RSD o^gan I z,atl ons utilize a combination .of approaches to 
accommodate the' d i f f e ren t requirements. Functional arrangements 
are generally used for purchasing standard supplies and 

f 

services v/hlle the project approach is more common In major 
R&D areas. Another common characteristic is that the policy 
function is highly central ized, v/h i 1 e operational responsibility 
is generally decentralized to field activities. 

In an examination of contracting practices it is quickly 
observed that the Image of the roles of the participants 
depicted tn’the literature Is not necessarily indicative of 
those actually played. Official government literature, 
often depicts the contracting officer as ^spearhead 1 ng the 
contracting activities from start to finish v;hlle scientists 
and eng.ineers play supporting roles. In reality the roles 
depend to a large' extent upon the mission' and age of the agency. 
Rolesof scien.tists and engineers vary from almost total 
dominance in a young scientific organization politically in- 
the limelight, vrith a gradual declining of dominance as the 
organization matures. A point is eventually reached v/here the 
contracting officer plays the more traditional role reflected 
in government literature. In the early life of scientific 
organizations administrative aspects of contracting are often 
given 1 ov/ priority* hov;ever, as the organization matures, 
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normal management practice.s tend to receive higher priority. 

The, transition of R£D work from internal performance by 
civil servants to contracted performance has had major impact 
on the roles of scientists and engineers. The role of the 
government technical expert is a far cry from the traditional 
laboratory practitioner concept. for the most part scientist 

and engineers are administrators, planners, schedulers, and 

/ 

overseerers of the work contracted to their counterparts i-n 
the private sector. The nev; roles are more complex than the 
traditional roles requiring both the technical skills of the 
profession and the administrative skills of a manager. 

Scientists and engineers are active participants In all 
phases of the contracting process, mak I n g - i den t i f I cat i on 
of major roles highly judgmental, However, the project 
planning activities, including concept analysis preparatory 
to project selection, ce.rtainly are in the most important 
category. Here scientists and engineers are concerned with 
analyzing alternative approaches, selecting promising 
alternatives and planning the Implementation program. An 
especially important aspect, are the decisions regarding v/ork 
to be contracted and that to be conducted internally. Trade- 
off analysis must be made to select options that best match 
capability and resources of the organization and external 
sources. 

After project elements to be contracted a re • ! den t i f i ed 
and the planning has been approved, the specific contract 
implementation plan is developed. Although the contract 
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implementation planning (Procurement Plan) is primarily a 
responsibility of the contracting officer, scientists and 
engineers make Important contributions. For example, the 
project descriptive data, the • techn i ca 1 monitoring plan for, 
the contract, potential sources to be solicited, and the proposal 
evaluation plan are based largely on contributions of scientists 
and en g.i nee rs . 

Depending upon the complexity of the project, it is 
often desirable to conduct briefings vvith prospective contractors 
prior to preparation of their proposals. V/hen briefings are 
conducted, scientists and engineers are generally key partici- 
pants, because brjefings are heavily oriented to technical 
aspects of the project. 

By this st.age In the contracting cycle the formal 
contracting tearn is generally fully active. Scientists and 
engineers, like the many other disciplines, function as a 
team that begins to form early in the process and is completely 
operative by the time the procurement plan is finally approved. 
The team develops the RFP, conducts the pre-proposal briefing 
and after receipt of proposals performs evaluations and conduct"® 
negotiations. 

Proposal evaluation i-n major RSD projects- Is a formal 
process conducted by an evaluation board staffed v;ith technlcc 
and business professionals. The board evaluates the proposals 
in accordance v/ith predetermined criteria and presents its 
finding.s to a selection authority. The selection authority 
sei.ects contractors for final negotiation or for contract 



award depending upon agency procedures. 

Throughout proposal evaluation and negotiation proceedings 
scientists and engineers are the government's technical experts 
and advisors. Their opinions are extremely 1 mpo rtan t . s .i. n ce 
"technical considerations" are the primary basis for contractor 
selection. 

After consummation of the contractual agreement the 

/ 

scientists and engineers' role shifts to one of monitoring the 
contractor's performance. This last phase of the process is 
the most important; it is the ultimate objective to v/hich all 
preceding work is directed. 

The techniques for monitoring performance vary from 
post performance verification based on tests> reports and 
inspections, -to close monitoring of actual performance v/ith 
an on“site government te chn i ca 1 ' s taf f , The general practice 
falls somev/here between the extremes; hov/ever, on-site 
representation is almost always a part of the monitoring plan, 

The technical representative^ the scientists and engineers, 
and contracting specialists maintain a close alliance throughout 
the contracting process, each supporting the other to achieve 
the objectives of the contract. 

Cone 1 us i.ons 

This research confirms v/hat many people suspect or know, 
that scientists and engineers are an important force in the 
dispensing of billions of dollars annually for R&D by the 
federal government. It adds knowledge to the literature bank 
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by describing the roles of scientists and engineers in the 
system through which the dollars afe doled out to p.rivate 
sources. The value of the attempt to provide perspective 
on the. contract system lies in the separation of the "wheat 
from the chaff"; i-n the, ability to examine the system through 
the eyes of its critics, leaving final judgment to the reader, 
V/hat does it all me’an? There are different answers for 

different people because the meaning, the value, is dependent 

% 

on man.y variables including one's value system, the perspective 
from v^h I ch the subject is viewed, and the temperament of the 
time. The author's conclusions- are discussed belov/.- 

Scientists and engineers have not awakened- to the realiza"- 
ti on of their purpose in most government RSD establishments. 
Seldom Is it ever acknowledged, if indeed even realized, that 
they, are actually administrators. The reason for being for 
the ove rv/he 1 mi ng majo.rity of government scientists and engineers 
is to administer the contract system. Failure to recognize 
and accept this fact is a major factor in a general lack of 
•enthusiasm tov/ard con t r act i.n g , Scientists and engineers often 
viev/ their roles In contracting as a temporary, interim 
assivgnment, not a career. Until there is more awareness of 
the t rue. pu rpose , the real roles of government scientists and 
engineers', continued impairment of operational effectiveness In 
contracting -IS' to be expected. 

Scientists and engineers have not av/akened to the 
realization that the contracting system Is a tool, one that 
opens the door to the vast capability of the net I on ' s • i ndus t ri a 1 
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resources. Too often^ the contracting role is viewed as a 
necessary evil rather, than a technique of management. This 
negative attitu.de is related to scientists and engineers' 
failure to recognize their true roles. 

The informal relationships that characterize the pre~ 
solicitation phase of the contracting process holds value for 
both government and private concerns} there are also dangers. 
The lack of a regimented atmosphere, promotes free exchange of 
information enabling both parties to keep abreast of technical 
developments. This tends to reduce duplication^ and increases 
the probability that resources v;ill be directed to the right 
priorities, A “sounding board" benefit is also derived even 
though high risks are associated with follov/Ing the advise; 

The relationships encourage prospective contractors to 
continually “feel the pulse" of government,-tobe in tune with 
the problems,' This in turn fosters anticipatory preparation 
for dealing with problems on the horizon^ resulting In shorter 
lead times for projects. It is- doubtful that the private 
sector could be as well informed or, as prepared to respond, to 
government needs, without benefit of the- informal interaction 
en v i ronmen t , 

On the negative side of the “relationship" phenomenon, 
Roberts' conclusions that contractor selection is influenced 
by the p re~ so 1 i c i t a 1 1 on relationships suggests that there Is a 
boundary beyond which informal relationships should not 
extend. But who is wise enough Ito knov/ v/here to drav/ the line 
Perhaps the greater danger lies not In the interaction, so much 



as In the fact that It tends to be most prevalent among the 
favorite few.; the big contractors vvho are continually Involved 
in gove rnment. p rejects < One could reasonably argue that this 
fosters the "them that has gets" environment. If there is 
merit to such an argument, logical questions are; Are gove rnment 
projects too narrowly conceived and are they overly influenced 
by v/hat the private sector finds profitable rather than v/hat 
Is best for the public? The evidence is not conclusive or 
even sufficient to draw tentative conclusions} history indicates 
however, that the pendulum often swings too far before 
correcting itself. Further study will be required before 
con c 1 us i on s ■ can be reached as to v/hether such is the case in 
the informal relationships of the contracting system. 

The contracting system may well have become a justifiable 
end in Itself, While the system evolved as a means to bring 
Industrial resources to bear on government problems, its by- 
products are of extremely great importance to society. Whethei 
one agrees with the legislation on labor practices^ equal 
employment opportunity and the like, or not, the contract 
system is an effective method to gain compliance. Similarly, 
the contract system provides a handy vehicle for Implementing 
government policy on control and distribution of labor resources 
Peck and Scherer concluded that political considerations have 

not played a-major role in choosing contractors for advanced 

8 

v/p-;^nnn n rnn rnmc: * hnwp.\/p,r^ the selection process IS heavily 
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judgmental providing flexibility for considering the extra- 
contractual variables. 

Management must share the bl-ame for the scientists and 
engineers' lack of appreciation of roOes in the contracting 
system. Recognition of the "adml.n i st rator" role and Its 
Importance is largely an educational process. This can be 
achieved by various t ra I n I n g . techn I ques ; hov/ever, in the cas< 
of "contracting," an effective method would be for the 
management to display a more positive attitude, to advertise 
the importance of contracting roles. 

There Is a tendency for R&.D organizations to be either 
"technical or business" oriented. This seems to be related 
to the priorities of the o rgan.l zat i on and indirectly to the' 
age of the organization, Hope.fully, new organizations can 
benefit from the experience of AEC and others In finding way: 
to achieve better balance,. One approach v/ould be to place 
greater emphasis on an Inter-disciplinary team concept,' Th 1 ; 
v/ould provide appropriate balance betvveen technical and 
business personnel in a team arrangement from start to finisl 
on major contract efforts. The question of "appropriateness' 
i-s of course the key. The appropriate balance is whatever j: 
required to assure consideration of .all significant factors. 

Perhaps the nature of government contracting is such" that 
the critical, negative tone of the literature is to be expected 
Hov/ever, the criticism notwithstanding, some rather outstanding 
achievements by the United States would likely not have 
occurred without the system. The atomic energy program, and 
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space exploration are notable examples. In reality the contractin 
process Is far more obejctiv.e and modern and far less subject 
to political and pressure group Influence than suggested by the 
literature. The check and balance techniques of the contractor 
selection process are such that intentional manipulation Is 
highly unlikely. Research v;lth the objective of Identifying the 
positive aspects of the contract system v/ould be a valuable 
contribution to the literature. 

Looking to the Future 

The system of contracting for R6D Is one reason the United 
States Is the world leader In overall technological achievement 
In spite of Its youth, the system Is v/e 1 1 Instilled as a proven 
medium for accomplishing difficult scientific tasks. For all 
the criticism, no one has, come forv/ard v/lth a better method 
of joining privateand public resources to achieve government 
objectives. The indicators suggest that the future holds an' 
even greater role for the contracting system and that scientists 
and engineers will continue to be key participants. V/ith 
this In mind', some challenges for the forward thinking, those 
with vision for better'. things, are discussed below. 

The present system for selecting contractors accomplishes 
the objective but extremely Inefficiently, Contractors spend 
millions of dollars annually and tie up their best talent to 
prepare proposals. The government has numerous professionals 
v/orking for months on every major R&D project preparing the 
solicitation documents and evaluating proposals. Is It all 



necessary? Elderd suggests that it Is a "going through the 
motions" exercise, that little more than time and cost is 
added by the formal selection procedure,^ Eiderd's conclusion 
is based largely on' Roberts' studies which indicate that the 
decisions are made in the p re- so 1 i c.i t a t i.on phase, V/hKle the 
author does not support these conclusions, there is an aiternativ< 
to the selection system that warrants study. The alternate 
I s . based' on the premise that the government has an operating 
system- that can provide all essential information regarding a 
contractor's capability for a particular project V'/lthout 
requiring a technical proposal by the contractor, The'system 
consists of the government's network of plant representatives, 
and other data gathering sources such as the Defense Contract 
Audit Agency, Wtt.h appropriate procedures, overall capability 
of a firm could be determined unilaterally. The same philosop 
extends to the contractor's capability to organize a managenen 
team to carry out a task. The theory is simply that the 
government system for obtaining basic information can be 
applied to the selection process; and further, that fair 
subjective evaluations could be made without significant 
interface with the contractor except to negotiate price and 
other terms. 

Organizations that coatract for R&D should consider 
methods of achieving better integration of technical and 
business disciplines in the earlv nlanninn nhasa. Perhans 

^Elderd, p. 71. 
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assignment of inter-disciplinary teams to be responsible for 
certain areas rather than specific contracting requirements 
would provide continuity throughout the contracting cycle 
as vmll as a desirable '“balancing" effect* 

Sc-ientists and engineers ass i gned cont racti no roles should 
receive formal indoctrination and training prior to assignment 
and periodically, particularly .in the contract management area. 
Many o rgan i zat I o,ns could benefit from follov/ing the Air Force 
example in developing a contracting guidance documen t • des i gne d 
specifically for the scientist and engineer. 

.All the conjecture regarding the effect of- Informal 
relationships notv/i ths tandi ng , there has been no comprehensive 
research to determine the impact of extended' interaction 
between government and private sources,. Th i s- i s an Interesting 
and valuable area for further investigation. The study should 
focus on the re 1 a t i on s h i ps ■ th at continue over long- periods 
such as those found in the contract management area on major 
programs. What effect, if any, do such relationships have on 
ability, of government contracting personnel to negotiate 
equitable settlements? Can they continue to drive a hard bargain 
over long periods of time v/ith the same people In the private 
secto r? 


A F i n a 1 Note 

A constant concern of the autlior while preparing this 
^ ^ Ai r Force Laboratory' Procurement 'Hanagement, AFSCP 70”3. 



report vias that the contracting process would be erroneously 
depicted as a neat sequence of v/ell planned and methodically 
exec.uted steps. Such an image V'^ould be erroneous Indeed, fo 
the process is -in reality dynamic, characterized by parallel 
activity and constant changing of plans. 

It is by design that ‘this study covers a broad spectrum 
rather- than a more intensive investigation of selected phase 
of the contracting process. It is the author’s belief that 
a broad perspective is the logical first step In gaining an 
understanding of a complex subject, This'study Is the first 
step In providing insight into the roles of scientists and 
engineers in R6D contracting. Hopefully, others will be 
encouraged by this beginning to extend the work into an in- 
depth analysis of the many facets, of the subject, 

The demand for informed scientists and engineers in • 
contracting roles will grow as t.he technological endeavors 
become ' i nc re as i ng 1 y more complex. Application of computer 
technology and other scientific techniques in contractor 
selectio^and design of mutually optimizing contract terms 
are possible examples of tasks of the future. Perhaps the 
real- value of this study Is to encourage awareness of the 
Importance of the subject; g re a te r app rec i a 1 1 on and understanding 
will come If there is sufficient interest and desire to learn. 
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SUili'.ARY OF rRGCUPJ-l'.ENT ASPECTS 
PHASED PPsOJtCT PLAMriINC. 


3 . 


Mur.’bcr oC 
Contracts 


Comps 1 1 1 i on 


Type of 
Con tract 


PHASE A 

P re 1 i ml na ry Analysis 

incli vicinal study con- 
tracts (separate 
V;ork Stetsi.icnts) . 

Compet i t i vs , in the 
broad sense, based on 
scientific & technical 
competence in the 
particular study area 
(or noncompetitive, 
v/hers appropriate, 

} n c 1 u d i n s: unsolicited 
proposals) . 

fixed Price: V.'he re 

costs can iTs realis- 
tically estimated. 

Cost Plus Fixed Fee: 


^ 1 . 


P rocu remcn t 
Plan 


V/here costs cannot be 
estimated realisti- 
ca 1 1 y , 

Funding L s v si s; 
a. Amounts depending 
upon contractor's 
needs , 

b< Equally funded 
contracts \/here 
expected costs & 
experience warrant. 


Individual procure- 
ment plans 


PHASE B 
De f i n i t I on 

Individual study 
contracts (normal ly. 
separate V'ork Statements) 

Open competition (unless 
noncompetitive justified) 


Cost P I'u s F i xed Fee ; 
Where costs, i n c 1 u d i 
subcontract effort, 
cannot be estimated 
real istlcal ly. 

Fixed Price; Where 
costs can be realis- 
tically estimated. 

Fund i no Levels; 

a. ” Amount's depend ip 
upon contractor's 
needs ; or 

b . Equally funded 
contracts \/hsre 
expected costs & 
experience v/arrsnt. 

Single procurenent 
plan^ 


^ Phased Project Planni no Gu idelines , pn. A - 8 - A- St 

This phasing is not a rigid process. if necessary 
information has been otherv;ise developed, chasing may begin a 
any phase and i n-te r mod I a t o phases may be eliminated or comibin 

*'\/here more than one major system is involved, multiple 
plans (single plan for each system) may be required. 



APPENDIX -1 (continued) 
• PHASE A 


PHASE 3 


5 . Synopsis 


C, Pxequest for 
P ropos 0 1 
(RFP) 


7. Contractor 
Selection 


1 , N uribe r of 
Contracts 


2 , ■ Competition 


3 . Type of 
Cont ract 


Subcontract opportu- 
nity, Prime contract 
(unless non-compet i 1 1 vs 

PxFP issued whore 
appropriate (may be 
noncoinpct i t i.ve , inclu- 
ding unsolicited 
p ropes a Is). 

Contracting officer 
selection (unless 

SED- re < 5 ui red or 
determined desirable). 


PHASE C 
Design 

rv*.'o or more contracts^ 
(single V/o r k S ta to- 
ne n t ) . 


)pen competition 
jxcept restricted to 
:on tractors vjith 
;apability to perform 
^ a h 5 e D . 


] )os t Pl^us Fixed Fee : 
-or large contracts 
.'here costs, inclu- 
ding subcontract 
jffort, cannot be 
2 S 1 1 mated realist!- 
'3.1 ly. 

Incentive ; Phase D 
:on t ract~'’i s motivating 
Factor, Vhere single 
contractor, or other 
special cases, award 


Synopsize. 

). 


Px F P issued’. 


Source Evaluation 
Board (SEB). 


PHASE D 

Develop me nt/Operations 

One contract (single 
Work Statement). 


nestrictsd to Phase C 
contractors (except 
unusua 1 cases ) . 


Incentive type v/hich 
reflects achieved 
definition, highest 
reasonable risk assump- 
tion, & Government’s 
objectives. Large 
NASA R&D projects have 
shown CP 1 F most sultabi 
More experience and 
better definition may 
p e r m, i t F P I or F P , 
Smaller or less complex 
p.rojscts ray permit FP I 


'Factors 'of funding, ability to develop sound cost estimate 
and incentive parameters, significance of t i r-e element, and 
limitations on ability to handle multiple Interfaces ray dictate 
selection oF single contractors. 
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■PHASE C 


PHASE D 


pee contract may he or EP. 
feasible. 

Fu nd i ri q L evel s;' 

a. Amounts depending 
upon' con t rectors ' needs; 
o r 

b . Equally funded 
contracts v/here expected 
costs and experience * 
warrant. 


. Procurement 
plan 


Single procurement 
plan® 


5. Synopsis 


Synopsis 


Single procurement 
nlan.® {'/''here applicable, 
base C plan can be 
Ip da ted , ) 

ynopsize (subcontract 
opportunity only) unless 
new contractors 
i nt roduc-ed , 


6. Pve quest for RFP Issued, 
Proposal 


Issue revised V/ork 
Statement and request 
revised contractor 
p roposa 1 . 


7. Contractor 
Selection 


Utilization cf Phase Utilize Phase C SE5 
B SE3 desirable. to maximum possible 

extent 


''Where more than one major system 
plans (single plan for each s/ster-) may 


is i ri VC 1 ve d , mu 1 
be required. 


t i p 1 e 
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SAUPLE 

PROCUREMENT PLAH^ 

Advanced Studies Branch, SEKKA 
Buyer: S, L. Croucher, SEKMA Date; 28 January' I 986 

1 , Purchase Request; 

a. Nunber - 6-3^i06, Do 1 1 a r • Araoun t - $250,000.00, Dote 
Received - 26 January 196& (Adv, cy.). 

b. Year and type Punds - FY 66/630 

2 , R&D Program 0 e s c r j p 1 1 on ; 

a. This procurement is for an expansion and continuation 
of contract AF 33(657) ~ 11519 to define the requirements for 
the evaluation of chaff characteristics for tactical aircraft 
application, 

b. DeliYsrable items shall be in accordance with the 
v;ork statement. 

^ • Metiiod of .Procurement Action an.d Authority; 

a. ilegotiaticn 

b, 10 U, S. C, 230 A (a)(ll) - DSF Authority to Negotiate 
i s at t a c h e d . 


ll , Source Information; 


Sole Source - 

(l) Source - Tracer Inc, 

l}525 Ed Bluestain Blvd, 
Austin, Texas 


( 2 ^ 


Justi fi cation 


see 


i 1< 


I tern 1 . This of f i cs 
sole-source solicitation of the above-named 
The concurrence v;lth a sole-source solicitation 
the facts that this work represents a direct 


) 

concurs in a 
contractor, 
is 'bosed on 

follow-on and integral portion of the research being 
perForrnod under contract AF 3 3 ( 6 5 7 ) - 1 1 5 1 9 . The project 
c n c i' n e e r has i n d i c a t d d to the u t; d c r s i ns d buyer that this 
■procurenent should be the final effort on the proorarn. It 


° AF Laboratory Procurement Manapeme n t , pp, 1-12 r 1-13. 
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Is not felt that any net advantages v;ould accrue to the Air 
Force as a result of a multi-source solicitation for this 
final procuretrent effort. 

5. 'Type of Con ^r act Con temp 1 a ted . It is ccntemplated that 
a Supplemental Agreement v; i 1 1 be v/ritten to Firn Fi.'<ed Price 
Contract !!o. AF 33 (657) - 5 1 3 . 


6, P. e c o r d of P revi o us P r o c u r e me n t . . A previous procurement 
of a similar n£Tt*ure is pres'erTtly being accomplished under 
Contract AF 33 (657) - 1 1 5 1 9 . This Information available from 
tlio basic procurement v/i 1 1 be utilized for price comparlsoi 
purposes v/here deemed feasible, 

7. Delivery Schedule, A contractual period o^f 12 months 
is con temp 1 a te3"r^”" Oe 1 Fve ry dates for Items to be submitted 
v/i 1 1 be negot i ated , 


8. Contract Placement Date and 
lUlestonss, ^To be cst 
oT"*’FuTc1Fra s e Peouest. 


Forecast of Signi ficant 
upon receipt of f Unde'S ^oTpy 


9. Technical evaluation of this procurement will be 
a ccom.fn i s b’eTHD'/ personneTof SEAEH, 

10, Reliability “ I'a i n ta lino b 1 1 i ty Requirements, To be 
continued* in accordance v/ith the basic contract. 


11, S p 3 c i a 1 Con ditions or Considerations; 


a. A request for extension of contract AF 33(657)"11519 
beyond the 3-ysar limitation set forth In AFPl 1-357 is being 
forv/arded to SEK for approval, 

b. The use of milestone forecasting is not applicable 

to this program as r-^onthly status letters v/ill not be required 

12. Procurement Plan prepared by: 

APPROVED : 

S. L. CROUClitlT” ■ R, iT. Lawson 

Buyer ' Contracting Officer 


0, f-'. KcGLOIlE 
Chief, Advanced Studle: 
Branch, Directorate of 
R&D Procurement 
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REQUEST FOR PROPOSAL 




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington. D.C. 20546 



REPLY TO 
ATTN OF KD5 


2 0 1970 


TO : Prospective Contractors 

SUBJECT i Request for Proposal No. 10-8423 

Space Shuttle System Program Definition. (Phase B) 

1. You are invi-ted to submit a proposal for the Space Shuttle System 
Program Definition — Phase B. Your proposal should cover all v7ork 
described in the enclosed proposed contract schedule and contract 
statement of work, including all exhibits and appendices thereto. 

2. The fundamental purpose of the Space Shuttle System Program 
Definition Study is to define a low-cost, economical space trans- 
portation system for which the operational costs and development 
costs are appropriately balanced to minimize total program cost. 

The enclosures identified in paragraph 1 above describe an eleven (11) 
month contract period. The proposed contract will be for the Space 
Shuttle System Program Definition Study and will have the following 
as its primary objectives: (a) defining a Space Shuttle System, 

(b) accomplishing a preliminary design of the Space Shuttle (Orbiter 
and Booster) for both a high and low cross range capability, (c) . 
obtaining an understanding of the scope, timing and cost of the 
Space Shuttle System, and (d) obtaining an understanding of the 
supporting research and technology which must be accomplished. 

3. Your proposal should fully comply with all the instructions 
contained in this Request for Proposal and enclosures hereto. Pailure 
to do so could result in your proposal being considered unacceptable 
and/or could cause delays and misunderstandings which could, otherwise, 
have been avoided. The following enclosures constitute requirements 
for this Request for Proposal and should be fully complied with as 
indicated in each enclosure; 


a. General Information (Enclosure No. 1) 

b. Instructions for Preparation of Proposals (Enclosure No. 2) 

c. Proposed Contract Schedule and General Provisions (Enclosure 
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d. Statement of Work, Space Shuttle System Program Definition 
(Phase B) (Enclosure No. 4) 

e. Certifications (Enclosure No. 5) 

f. Certification of Nonsegregated Facilities (Enclosure No. 6) 

4. It is anticipated that a Fixed Price Research and Development type 
contract will result from this solicitation. In view of the nature of 
the proposed procurement, the proposer is not encouraged to submit 
alternate proposals with regard to contract type. 

5. a. To fully accomplish the proposed procurement (Phase B Study), 

NASA currently contemplates the award of up to three parallel con- 
tracts of the type described above. The plan for administering the 
contracts is to place contractual responsibility for one or more total 
systems studies at the Manned Spacecraft Center (MSC) and one or more 
total systems studies at the Marshall Space Flight Center (MSFC) . The 
choice of contract assignment will be at the Government's option only. 

The respective Centers will designate Contracting Officer Representatives 
to provide the technical surveillance and Interface coordination which 
will be required during the contractor's performance. The contracts 
will be performed concurrently over the eleven-month period. 

b. During the Phase B Study effort both MSC and MSFC will be 
responsible for the technical direction of that part of the total 
system for which the Center will assume ultimate responsibility in 
later phases of the program. In this regard MSC will provide technical 
direction of the Orbiter element, with MSFC providing technical 
direction of the Booster element of each of the total systems contracts 
regardless of whether it (the Center) holds overall responsibility for 
that total systems contract. (See subparagraph c below.) The Program 
Study Office located at each Center Will contain an integration group 
that will be composed, in part, of personnel from the other Center. 
Elements of these integration groups will also work with an integration 
team reporting to the Office of Manned Space Flight, NASA Headquarters. 
This Phase B Study Management Plan is graphically depicted in Figure 
No. 1 to this letter. 

c. It is recognized that proposals may be submitted which are 
based upon the Orbiter design effort being performed by the offeror 
himself, and the Booster effort being performed by a subcontractor 
(or vice versa) . In view of the Phase B Study Management Plan des- 
cribed in subparagraph b above and to insure that the technical 
emphasis given to various aspects of this activity is consistent 
with overall program requirements and long range planning, it will 
be necessary that MSC and MSFC receive information directly on a 
Current basis from and have the capability to communicate technical 
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direction to any subcontractor performing work in each Center’s 
primary area of responsibility. Therefore, Schedule Article XII 
will be applicable to any contractor who proposes to enter into 
a subcontract for either the entire Orbiter or entire Booster desxgn 
effort. 

6. As noted above, NASA presently contemplates the award of up to 
three Phase B contracts. The exact number will be determined later 
based on facts and circumstances then existing. However, you are 
instructed to propose a Phase B — — Study Program based on $8 million 
worth of work. NASA reserves the right in any event to award a 
different number of contracts and at different funding levels from 
that now contemplated. 

You are further advised that in accordance with the SOW paragraph 
3.0, successful contractors will be required to submit a proposal for 
conducting a large scale structural demonstration program. Should 
NASA determine that such a program, as proposed and subsequently 
negotiated, meets overall program requirements, additional funding 
for the work will be provided by supplemental agreement to the basic 
contract. 

7. For your further information, the results of the "Phase B" studies 
to be provided under the proposed procurement will be analyzed by the 
NASA to ascertain and identify the most desirable approach for the 
Space Shuttle Vehicle Program implementation. Consequently, no 
decision has been made relative to the specific contractual approach 
to be employed for any follow-on phase (s). For example NASA may 
contract for further design and development of the space shuttle on 

a total system basis, or award separate contracts for each of the 
major system elements (Orbiter, Booster and other). Accordingly, 

NASA intends to maintain complete flexibility to examine alternative 
program and contractual arrangements for any follow-on procurements, 
including complete flexibility as to contractor teaming arrangements. 
However, in the event procurement action is initiated for any sub- 
sequent phase or phases (reference NASA Headquarters Bulletin 7121.2 
entitled "Phased Project Planning Guidelines"), it is intended that 
competitive procedures will be utilized. 

8. A preproposal conference will be conducted at 9:00 a.m. on 

f£B ? 7 197Q , in Room No. 6104, National Aeronautics and Space 

Administration, Federal Office Building No. 6, Fourth and Independ- 
ence Avenue, Washington, D. C. The purpose of this conference is 
to provide prospective offerors an opportunity to obtain clarification 
on any aspect of this Request for Proposal. Limited accommodations 
make it necessary to restrict attendance at this conference to pro- 
spective offerors who have a reasonable expectation of submitting a 
proposal. For this reason, it is intended that a maximum of six 



representatives will be admitted from each firm that has received 
a copy of the Request for Proposal* Names of the personnel who will 
attend must be furnished no later than ^ FEB 2 5 1970 • Arrangements 

may be made for additional representatives, accommodations permitting, 
provided a written request is received no later than p^g 2 g 197 Q 

In addition to the admission clearance requirements, questions 
for presentation at this conference and any questions in connection 
with the RFP should be submitted in writing to the National Aero- 
nautics and Space Administration, Washington, D* C*' 20546, Attention: 

'Mr* Philip Sload, Code KD-5, by ppg 2 fi 197Q • Questions arising 

at the briefing will, at the Government's option, either be answered 
at the briefing or will be answered later in writing to all firms 
indicating an intent, (in accordance with paragraph 13 below), to 
submit a proposal* 

9. In the event that any subsequent questions arise during proposal 
preparation, they shall be submitted in writing to the address specified 
in paragraph 8 above (Mr* Philip Sload, Code KD-5)* Any resulting 
interpretation or clarification by the Government shall be made in • 
writing to all firms indicating an intent, (in accordance with para- 
graph 13 below), to submit a proposal. Any additions, deletions, or 
changes to the Request for Proposal will made by NASA RFP Amendment^ 
Each Amendment will be identified by number, and receipt thereof shall 
be acknowledged in your proposal* The NASA will not be responsible 
for interpretations or clarifications from any source other than that 
identified in paragraph 8 above and in accordance herewith. 

10. The enclosed Contract Schedule, General Provisions and the State- 
ment of Work, comprise, generally, the terms and conditions which the 
Government proposes to include in any contracts resulting from this 
solicitation. 

Your proposal transmittal letter should Include a statement of 
acceptance of these provisions and/or explanation regarding any 
objection you may have toward them. The proposed contract provisions 
which appear incomplete are subject to later resolution by negotiation. 

11* All prospective offerors are advised that any data developed 
as well as that specifically used in performing work under any 
resulting contract, must be made available to the Government with 
unlimited rights to reproduce, use, and disclose the data, subject 
to special use restrictions, if any, agreed to by the parties for 
proprietary data. Further, the data required by any resulting con- 
tract may be utilized in the preparation of NASA in-house reports 
and, as needed, made available to any firm performing Phase B studies, 
and/or firms which may perform future phases or related efforts* ' 



Further, the data may be published for general distribution, subject to 
the use restrictions agreed to, if any, for proprietary data. This 
policy V 7 ill be implemented in any resulting Phase B contract (s) by 
special data provisions.' (See Articles XV through XIX of Enclosure 
No. 3, "Proposed Contract Schedule'*.) 

12. Your proposal must be submitted in one hundred and fifty (150) 
copies to the address specified in paragraph 8 above. The proposal 
must be signed by an official authorized to bind the offeror, and 

it shall contain a statement to the effect that the proposal is firm 
for a period of not less than one hundred twenty (120) days from the 
due date specified below. Offerors shall identify in proposals a 
neogitiation team leader and the name, position, title and telephone 
number of the person or persons authorized and available to negotiate, 
change proposals, and bind the proposer with respect to this require- 
ment. Proposals shall be properly identified with the RFP number and 
must be mailed or handcarried so as to arrive at the address specified 
in paragraph 8 above on or before 4:45 p.m. , EST 3 0 19TO 

13. You are requested to promptly acknowledge receipt of this Request 
for Proposal by providing Xiorritten notification to the address specified 
in paragraph 8 above of whether or not you intend to submit a proposal. 

14. a. Proposals submitted pursuant to this solicitation will be 

evaluated by a NASA Source Evaluation Board appointed by the NASA 
Associate Administrator for Manned Space Flight. The criteria to be 
considered by the Board in evaluation of proposals are set forth as 

numbered sections 1 through 6 in paragraph 2 of Enclosure No. 2. 

Numbered sections 1 through 3 are considered Technical criteria while 

numbered sections 4 through 6 are considered Business-Management 

criteria. In evaluating the three Technical sections, primary con- 
sideration will be given to the information received under numbered 
section 2 (Study Approach) . Secondary consideration will be given 

to the information received under numbered section 1 (Configurations) 
and relatively less consideration will be given to the information 
received under numbered section 3 (Technical Experience/Capability 
and Personnel) . In evaluating the three Business-Management sections , 
information received under niambered section 4 (Organization and Manage- 
ment) will be .considered of primary importance. Information received 
under section 5 (Company Capability and Performance) and section 6 
(Resources and Schedules) will be considered of approximately the same 
importance, but each individually will be considered of slightly less 
importance than the Organization and Management section. 

Upon completion of evaluation of Technical and Business- 
Management sections, in accordance with the foregoing, the combined 
evaluated rating of sections 1, 2 and 3 will be considered in 
relation to the combined evaluated rating of sections 4, 5 and 6. 
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In this regard, the Technical evaluation .will bear approximately twice 
the weight of the Business-Management Evaluation. However, contractors 
should recognize that those proposals which are evaluated highest in 
all sections will have the greatest competitive advantage. 

b. The evaluation of your proposal will consider all material you 
provide and other factors which will include past performance records 
obtained from the NASA and the DOD contractor data bank. Buring the 
course of the proposal evaluation the Source Evaluation Board may con- 
duct discussions with personnel who have overall responsibility for 
the preparation of the proposal. Such discussions may be conducted at 
the cognizant Government installation, in writing or by telephone as 
appropriate. In addition, offerors may be invited to make an oral 
presentation after submission of proposals. In the event a presenta~ 
tion is desired, offerors will be notified of the .time and place for 
such presentation. The Board may also wish to visit your company to 
perform a plant inspection. Information obtained from the above may 
have an Important bearing on final proposal evaluations. 

15. The contractor must possess the capability to accomplish all 
requirements of the Phase B Study. While this capability may be 
totally in-house or through subcontracting or other appropriate 
acquisitions of the capability, the contractor must possess the 
capability to assume full responsibility for all elements of the 
Phase B Study described in this Request for Proposal. 

16. The Government considers as capable of accomplishing all require- 
ments of this Phase B Study only those concerns who evidence, to the 
Government’s satisfaction, a capability to perform as a prime con- 
tractor for a major program element of Phase C and D. An integral 
part of such evidence is past experience as a major contractor in 
the research and development and integration of complex aerospace 
systems. 

17. Finally, supplemental proposals or additional data submitted 
after the time and date specified In paragraph 12 above, unless 
requested by the NASA, or resulting from oral or written discus- 
sions, will be treated as— late proposals". In accordance with 
the provisions of NASA PR 3. 802-4 (c), the Government reserves the 
right to consider proposals or modifications thereof received 
after the date indicated for such purpose, but before award is 
made, should such action be in the interest of the Government. 




It is therefore essential that proposals as submitted be complete, 
definitive, and suitable for evaluation* 
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Dave W. Lang \ 

Chief Negotiator, SpOTe Shuttle 
Program >— Phase B 
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ENCLOSURE i'lO, 1 


GENERAL INFORMATION 




Enclosure Wo. 1 


GEWERAL mPORMATIOW 


1. EIGHT TO CANCEL EFP 


This req.uest does not commit the Government to award a contract. ' 
The Government reserves the right to reject any or all proposals, 

2. CONTEAGTING OFFICER AUTHORITy 

I Ill I !■ I I M il 

The Contracting Officer is the only individual who can legally 
commit the Government to the eiqpenditure of -public funds in connection 
with this proposed procurement. 

3. aO’ORMATlOW AS TO SMALL BUSINESS CERTIFICATE fiF APPLICABLE) 

The prospective contractor must state whether or not he has ever 
been refused a Certificate of Competency by the Small Business 
- Administration . 

4 . COST OF PROPOSAL PREPARATION 


This req_uest for proposal does not commit the Government to pay 
any costs incurred in the submission of the proposal or in making 
necessary studies or designs for the preparation thereof, nor to 
procure or contract for services or supplies. 

5. - ABDITIOWAL FACILITIES 

In the event additional Government-Furnished facilities are 
required, the provisions of NASA Procu^’ement Regulation 13.5102(h) 
will apply. 

6. - CERTIFICATE OF CURRENT COST OR PRICING DATA 

If this procurement exceeds $100,000.00 the successful contractor 
is required to certify that the cost or pricing data furnished by him 
is accurate, complete, and current. The required form of this 
certificate is set forth in paragraph (b) of the "Contractor and 
Subcontractor Certified Cost and Pricing Data" clause (October 19^9) • 

7. DISPOSITION OF DRAWINGS AND SPECIFICATIONS 


Drawings and specifications furnished as part of this EFP shall not 
be returned to the Government unless otherwise specified. 



8. USE QF AUTOMATIC DATA FJKmJiSaS-U.'Hj £i'ttuxrivjj!ji'<r 

In all cases where the use of ADP equipment is considered, the 
following provision becomes operative: "The 'Government reserves the 

right to require the preparation and submission of feasibility and lease 
versus purchase studies by the successful contractor if the use of 
Automatic Data Processing Equipment is proposed.” 

9. DEFENSE COHyRACO: AIMBriSmTIOK- SESyiCIS REPKESENTATIVB 


In order to facilitate price analysis, audit, or other surveys that 
may be required, the offeror agrees to make available to representatives 
of Defense Contract Administration Services Begion (DCASR), or Defense 
Contract Audit Agency (DCAA), upon request by such representative, a 
copy of the proposal furnished to the Government. 

I 

10. COGMZAUT COMTRACT ADMOTISTBATION AMD AUDIT AGENCY 


Offerors shall provide a list of Government agencies having onsite 
plant cognizance in which the offeror intends to perform the work or, in 
the absence of onsite plant cognizance, the area/reglonal/district 
Government agency office having cognizance over such plant (s) for 
the following factors: 

a. Government contract administration, 

b. Government-owned facility management, utilization and maintenance 
C', Material, reliability and quality control inspection. 

d. Inspection for Government acceptance. 

e. labor and industrial relations. 

f. Utilization of Small Business and Labor Surplus Area firms. 

g. Industrial and personnel security, 

h. Government audits. 

11. GOVEBMMEMT-FURWISHED EROPEBTY 


Unless otherwise specified and listed in this Bequest for Proposal, 
no property shall be furnished the contractor for use in performance 
of the contract. 



12 . FATEMT ROYALTIES 


If this proposal exceeds' $2,500 and is not for the procurement of 
nonpersonal services, the following applies: 

Upon timely notice by a patent owner to the Contracting Officer 
that this procurement will infringe his privately-owned U. S. patent, 
and upon a determination by NASA Patent Counsel that this procurement 
will infringe the patent, NASA may enter into a patent license agreement 
with the. patent owner prior to an award of a contract pursuant to this 
Request provided the following conditions are satisfied; . ^ 

a. The pertinent claim or claims of the patent have not been 
held invalid by an unappealed or unappealable Judgment or decree of 
a court of competent Jurisdiction or determined to be unenforceable 
against the Government by any department or agency in an administrative 
claim procedure; 

b. The patent owner demonstrates that his patent is respected 
commercially as evidenced by one or more royalty-bearing commercial 
licenses under the patent, or the patent owner sho^^s that his patent 
has been held valid by an unappealed or unappealable Judgment of a 
court of competent Jurisdiction; 

c. The patent owner offers to license NASA for the proposed 
procurement at a reasonable rate which in no event should exceed the 
lowest rate at which he has licensed a private concern; and 

d. The Contracting Officer, in consultation with NASA patent 
counsel, determines that entering into the license agreement will not 
unduly delay the procurement. 

Under the agreement ro3ra.lties will be payable to the patent owner 
only if the patented item is procured from an unlicensed source and 
only upon acceptance by NASA of the patented item. These royalties 
will be considered by NASA as a factor in dete'rraining the proposal 
which is most advantageous to the United States. Before any royalty 
payments are considered for evaluation purposes, each offeror will 
be given an opportianity ,to show that he is a licensee under the 
patent determined by NASA-patent counsel to be infringed by the 
procurement. Any offeror who- fails to show that he is a licensee 
under such patent will be regarded as an unlicensed supplier for 
evaluation purposes, 

13 . WAIVED INTENTIONS 


If the "New Technology^' clause (May I 966 ) is applicable, the 
following provision applies: 



Waived Inventions (May I966) 


a. Under the NASA Patent Waiver Regulations C.F.H. p. 1245.100 
et seq., waiver of title to inventions made under NASA contracts may- 
be requested at three different times. • Waiver of title to an 
individual invention may be requested under p. 1245.106 after the 
invention has been identified and reported to NASA, Waiver of title 
to inventions not yet identified and reported may be requested under 
p. 1245.104, prior to execution of the contract, or under p. 1245,105, 
within sixty (60) days of contract execution. Waiver of title may be 
requested under any of these sections even though a request under a 
different section was not made or, if made, was not granted. 

- b. If you intend to petition prior to contract execution for 
waiver of title to all inventions which may be made under the contract, 
you must present such petition with your proposal. The findings which 
must be made in order for such a petition to be granted are set forth 
in l4. C.F.R. p. 1245.104 and in paragraphs 9.101-3(d) (l)-(6) of the 
NASA Procurement Regulations. 

c. In the event that it is decided to negotiate a contract based 
on your proposal, your petition will he forwarded to the Inventions- 
and Contributions Board for consideration. The Board will either 
make the necessary findings and recommend to the Administrator of 
NASA that the waiver be granted, or inform the Contracting Officer 
that facts which are readily available are insufficient to permit a 
decision to be made without unduly delaying the execution of the 
contract. In the latter event, you will be so notified and, upon 
execution of the contract, you may request the Board to consider 
the matter further. If your request for waiver is granted, 

Section IV of the "New Technology" clause set forth in 9.101-4 will 
be made applicable to the contract implementing the waiver. 

l4. HAHD-CORE UNEMPLOYED 


Business leaders have formed a partnership with the Government to 
seek to resolve the problem of hard-core unemployment in the nation’s 
50 largest cities. A new private and totally voluntary organization, 
the National Alliance of Businessmen, has been established with 
Headquarters in Washington, D.C., and branches in each of the 50 
cities. Alliance goals are to have 500,000 hard-core unemployed on 
the 30b by 1971, and to find 200,000 summer Jobs for needy youth 
of the inner cities. 

Although funds for this purpose will not be available under this 
contract, you are encouraged to participate in this program, and to 
pledge jobs for and hire certified "hard-core" persons who might 
otherwrise be unemployed. Pledges may be made through the local 



NAB Metropolitan Office in your area. Additional information, 
including information about the local availabilUjy of' certified 
employees and possible financial assistance for the excess cost! 
of training under the program., can also be obtained from that 
office. 

15 . SMALL BUSINESS SIZE STANBAKD 

The Small Business Industry Employment Size Standard for purposes 
of this procurement is 5OO employees. Offerors shall use this standard 
when completing section four of t-he attached form entitled "Certifications 3 
(Eeference Enclsoure No, 5). All applicable sections of this form must 
be completed and returned with the proposals. 

16. FALSE STATEMENTS 


Proposals must set forth full, accurate, and complete information 
as required by this KFP (including enclosures). The penalty for making 
■false statements in proposals is prescribed in I8 U.S.C. 1001 . 

. 17. WAIVED PEOVISIONS 

The following provisions normally required in procurements of 'this 
size have been waived for this Phase B study effort only and will be a 
requirement of subsequent phases if any evolve. 

a. NASA PR 3- 501 (lx) "Plan for New Technology Reporting" 

b. NASA PR 3.102(b) (xx) "Cost Reduction Program"’ 

18. PROPOSAL PREPARATION INSTRUCTIONS 


The objective of Enclosure No. 2 is to provide specific instructions 
for prospective offerors to follow in the preparation of their 
proposal. These instructions are considered essential and must be 
fully complied with to assure that the Government receives the 
necessary information, in the appropriate format, to assure that 
the proposal can be evaluated. 

19. PROPOSAL SECURITY CLASSIFICATION 


Proposals must be constructed so as to exclude classified 
information. 

20 . . TECHNICAL DATA 


The proposal submitted in response to this request may contain 
technical data which the offeror, or his subcontractor offeror, does 



not -want used or disclosed for any purpose other than evaluation of 
the proposal* The use and disclosure of any such technical data may he 
so restricted, provided the offeror marks the cover sheet of the 
proposal with the following legend, specifying the pages of the proposal 
which are to be restricted in accordance with the conditions of the 
legend : 

Technical data contained in pages 
of this proposal furnished in connection with 
RFP jJTo. shall not be used 

or disclosed except for evaluation purposes, 
provided that if a contract is awarded to this 
offeror as a result of or in connection with 
the submission of this proposal, the Govern- 
ment shall have the right to use or disclose 
this technical data to the extent provided in 
the contract. This restriction does not limit 
the Government's right to use or disclose any 
technical data obtained from another source 
without restriction. 

The Government assumes no liability for disclosure or use of 
unmarked technical data and may use or disclose the data for any 
purpose. 

21. OEDER OF PRECEDEITCE 


In the event of any inconsistencies between provisions of this 
solicitation, the inconsistency shall be resolved by giving precedence 
in the following order: 

a. Request for Proposal Letter 

b. General Information (Enclosure No, l) 

c. - Instructions for Preparation of Proposals (Enclosure No. 2) 

d. Proposed Contract Schedule and General Provisions 
(Enclosure No. 3 ) 

e. Statement of Work (Enclosure No. 4) 



EWCLOSUEE NO. 2 


INSTRUCTIONS FOR PREPARATION 


OF PROPOSALS 



Enclosure No. 2 


INSTRUCTIONS FOR PREPAEA.TION 
OF 

PROPOSALS 


L. INTRODUCTION 

It is NASA* s intent by providing the instructions set forth below, 
to solicit information that will demonstrate your competence to success- 
fully complete the contract req.uirements (as specified in Enclosure No. 3^ 
Contract Schedule and General Provisions and Enclosure No, 4 , Statement 
of Work) and permit a competitive evaluation of your proposal. 

• 2. GENERAL 

a. Your proposal shall be bound in one loose-leaf three-ring binder 
entitled "Proposal to Accomplish Phase B - Space Shuttle Program." This 
volume will be divided into a summary and six distinct sections. Listed 
below are the six sections together with a brief synopsis of their intended 
purpose and the maximum number of pages each section can contain. 


PROPOSERS ARE CAUTIONED NOT TO CONSTRUE THE PAGE LIMITS LISpD BELOW FOR 
EACH SECTION TITLE AS REPRESENTING THE RELATIVE VALUE. OP THE SECTION FOR 
EVALUATION PURPOSES (SEE PARAGRAPH 14A. OF THE COVER LETTER) . 


Secti on Title 


nummary 


1. Configurations 


2 . Study Approach 


Intended Purpose 

What are the salient features 
of your proposal? Where are 
they located? For example, 
what are key features that 
will contribute to lew total 
systems costs including 
development & operations 
phases? 

What system design do you 
propose to study during 
Phase B? Why? 

What is your approach and 
rationale for accomplishing 
the specified tasks set fort 
in part 4 of the SOW? 


3. Technical Experi- 
ence/Capability and 
Personnel 


What pertinent technical 
ejq>erience/capabxlity and 
personnel do you bring to 
this job? 


Page Limit 
20 


50 


70 


20 



Section Title 


Intended Purpose 


4 . Organization and 
Management 


How are you going to 
organize and manage your 
Phase B Study effort? What 
specific Maneigement Tech- 
niques will you use? 


5. Company Capability 
and Performance 


What capability have you that 
will aid you in completing this 
job? What has your performance 
record been? 


6. Resources and 
Schedules 


How much will this- Phase B Study 
cost? What are the techniques 
you use for estimating large 
scale R & D programs? 


Total Page Limitation 


Page Limit 
50 


20 


20 


250 


Instructions and detailed information regarding the specific content of 
each of the six sections are provided below in parts 3 through 9: 

b. Material prepared by subcontractors or team members shall be 
integrated into each of the six sections of the proposal as applicable. 
To the greatest degree possible, each section shall be self- contained 
and not dependent upon reference to any other section. Appendices other 
than those specifically requested herein shall not be submitted. 


. c. The proposal text shall be typed, single-space, using pica type 
(or equivalent) and printed on x 11" paper. Illustrations shall be 
legible and no larger than 11" x I 7 " foldouts, as appropriate for the 
subject matter. Foldouts are considered part of the page limitation and 
shall not exceed 30 of bhe printed pages. Elaborate artwork, expensive 
paper bindings, and expensive visual or other presentation aids are 
•neither necessary nor desired. 


3 . STJMMARY 

A concise summary shall be provided to present an overview of the 
salient features of the proposal. It shall include a brief review of 
each of the proposal's six sections. The purpose of the summary is to 
facilitate understanding and appreciation of the total proposal and to 
serve the evaluators as a users guide in readily locating information. 

To the latter end, the summary shall also provide a cross-reference index 
of the strictly technical portion of the proposal (described in Parts 4 
through 6 below) to insure that all data and analysis concerning a partic- 
ular system, subsystem, requirement or operation can be readily identified. 



4. COKFIGUMTIOKS 


a. This section shall provide a description of the two system ■ 
designs, that is for orbiter high and low aerodynamic cross range, which 
the offeror proposes to employ at the outset of his indepth study of 
space shuttle systems. Descriptive information shall include the 
following in preliminary form, it being recognized that only cursory 
data may be available at the outset of the Phase B study; 

1. General arrangement drawings 

2. Mass properties data 

3. Aerodynamic characteristics data 

4. Structure and TPS basic design approach 

5. System interface concepts between vehicle, ground 
facilities, space station and payloads 

6. Configuration unique subsystem features 

b. This section shall also discuss in detail the rationale for the 
selection of the system designs proposed for study with particular empha- 
sis on those features which relate strongly to the basic objectives of 
the Space Shuttle System, the system and mission requirements, desired 
system characteristics and to anticipated problem areas entailing extreme 
difficulty or risk. 

c. Should you have a system concept which meets the fundamental 
purpose of the Shuttle Program but which does not meet all of KASA' s 
system requirements and desired system characteristics, you may propose 
this configuration as an alternate or in lieu of the system designs 
prescribed above. It is emphasized that alternate system concepts must 
meet the program objectives set forth in Section 2,0 of Enclosure Mo. 4 - 
Statement of Work. 

5. STUDY APPEQACH 


This section shall describe in depth the offeror’s rationale of 
approach to each of the specific tasks' called for in section 4.0 - COWTRACK 
TASIS of the Statement of Work. The material should be presented or 
identified in a manner which permits direct correlation with the individ- 
ual task items of the Statement of Work. The presentation should 
include task definitions; plans for establishing subsystem selections 
and tradeoffs; approach to the selection of structures, materials and 
the thermal protection system and plans for supporting technology; 
rationale to be followed in- accomplishing system analyses; integration 



of supporting technology investigation with analytical work to support 
the analyses or to provide proof of concept; and approach to the develop- 
ment of concepts of ground turnaround operations, payload handling, 
maintenance philosophy, logistics operations. The foregoing 'is illus- 
trative only; the offeror should insure that his presentation of study 
approach is specific and meaningful for each and every task. 

6. TECHNICAL EXPEKIENCE/CAPABILITY AND PEBSQNHEL 

The proposer will provide a discussion of relevant technical experi- 
ence, delineating applicability to this effort so far as possible by 
identifying individuals who have had responsible positions and will 
support this effort. Resumes shall he provided for Key Personnel. 
Identify special test capabilities, design tools or data developed on 
other programs which will be utilized and describe any unique or special 
capability which the proposer believes important for this study. 

7. organization ani> management 


This section shall be broken into two (2) major subsections as 
follows: A) Organization and Management, and B) Application of 

Related Effort. 

a. Organization and Management : Provide a Space Shuttle Phase B 

Study Plan. The plan shall include all necessary information to 
thoroughly explain how the company intends to organize and manage the 
phase B Study effort. The plan shall be prepared in accordance with 
DRD No. MA080A (see Statement of Work, Enclosure No. 4). In addition 
to the plan, provide the following information as well as any other 
Infomatlon you believe pertinent to answering the question: "How will 

the contractor organize and manage Phase B?" 

(1) Provide appropriate chart (s) for the prime and participating 
companies' organizational elements that will perform the study. Define 
the responsibility and authority of each of the participants. Also, 
explain the company policy and practice on the selection and management 

of participants as applicable to this study. 

(2) Define the responsibility and authority of the prime and 
participating companies' organizational elements that will perform the 
study. 

(3) Explain the organizational. relationships of the study effort 
with other organizational elements of the prime contractor, participating 
companies, and the Government. 

(4) Identify the management techniques to be used for accomplish- 
ing the Phase B Program. 



b. Application of Eelated Effort ; Explain how the company and 
external resources will he brought to hear to assure accomplishment 
of Phase B requirements. Proposers shall identify the extent and means 
by which the results, data, equipment, and ejqoerience of related company 
sponsored, IR&D, and other contracted work will be incorporated into 
this study, and also provide such information for participating companies. 

8. CAPABILITY, EXPERIENCE AND PEBFOEMMCE 

This section shall be broken into five ( 5 ) major subsections as 
follows: a) Experience as a Prime Contractor, Associate or Subcontractor 

B) Corporate Interest, C) Personnel Policy and Labor Relations, P) 
Government/Contractor Past Relationships and, E) Participation in the 
Government Small Business and Labor Surplus Area Programs. Each subsectioi 
shall contain at a minimum the information requested below plus any other 
information you consider pertinent to answering the question: "What 

pertinent Corporate/Company Capability do you possess, gained through- 
past R&D Programs, that will be directly applicable to the Phase B 
Shuttle Study?" 

a. Experience as Prime Contractor, Associate, or Subcontractor : 
Provide information demonstrating the proposer's recent program raanage- 
ment experience as prime, associate, and/or subcontractor in‘ major con- 
tracts for the design, development, research, integration, or logistics 
support on space vehicle systems, high performance aircraft, and/or 
other advanced technology. For this purpose, "recent experience" means 
contracts completed or in progress at any time during the past three 
years, and "major contracts" means contracts having a value in excess of 
$1,000,000. Information is particularly desired with reference to three 
objectives: cost and schedule, and technical performance. For each 

such major contract within recent experience provide the following 
information as a minimum: (in addition, offeror may give information 

concerning contracts more than three -years old and/or of a lesser 
dollar value than $1,000,000 provided offeror considers such contracts 
to have special significance for the Phase B shuttle study). 

(1) Contract award and structure . Identify the Government 
agency, if any, placing the prime contract, the contract number, contract 
amount, contract award and completion date, summary of scope of work, 
incentive structure or other fee arrangements (as percent of estimated 
cost, if CPFF), and other unique contract provisions, if any, regarding 
cost/schedule/technical performance. State whether the award was made 

on a competitive or noncompetitive basis. 

(2) Contract Performance . State results of the contracts in 

terms of three objectives: Cost, schedule and technical performance as 

follows : 



(a) Identify and explain cost growths (including overruns) 
or underruns and provide and explain trends (graphically) for projected 
and actual program costs as a function of time from contract award through 
completion. 


(h) Identify and explain early or late deliveries for 
first article and total program and provide and explain trends (graphically) 
for projected and actual first and subsequent article deliveries as a 
function of time from contract award through completion, 

(c) Describe and explain necessary waivers to performance 
specifications. Describe flight or test results in terms of projected 
and actual contract requirements. Explain the nature of and reasons for 
any deviations in actual perfoiroance from contract requirements. 

(d) Identify and explain any termination for default or 

convenience. 

(3) Contract Management . Drovide data to specifically identify 
the management techniques, procedures, systems, organizational concepts, 
operating philosophies and methods used during progress of the work to 
detennine current status for each of the three objectives, cpst/schedule/ 
technical performance. Give specific examples of application of these 
methods to this procurement. 

( 4 ) Experience in overcoming program difficulties . Cite tech- 
niques and management approaches used^ in overcoinin^^ost/schedule/technical 
performance difficulties. Identify any improvisations designed to meet 
the particular difficulty. Comment upon any demonstrated superiority 

or- deficiency of these management methods in terms of achieving one or 
more of the cost/schedule/technical performance objectives under adverse 
circumstances. 

(5) Relationship to Shuttle requirements . Describe the rela- 
tionship, if any, between the disciplines and technologies involved in 
the major contracts and those anticipated for the Phase B Definition 
Study for the Shuttle. 

b. Corporate Interest : Provide information to demonstrate and to 

inform the Government of the proposer's overall corporate interests 
which tend to complement the type of activity which would be required 
by the proposed procurement. Specifically identify the corporate 
interest in this program and how it relates to present and future 
corporate goals . 

c. Corporate Personnel Policy and Labor Relations ; Provide infor- 
mation to demonstrate and explain, as necessary, the overall corporate 
policies, experience, and planning in the areas of personnel policy and 



labor relations. The following and any additional pertinent data shall 
be provided: 

(1) Current Organizational Chart identifying relationships 
from top corporate/company management to organizational elements that 
will perform the Ihase B Definition Study. Identify key management 
personnel at the corporate level on such chart. State existing company 
policy for top management participation in the progress of major prime 
contracts including both E 8 cD and production contracts. 

(2) Corporate/union relations. Assessment of union relations 
and labor contract status, 

(3) Corporate experience in implementing the Government's 
policies with respect to equal opportunity in employment and Executive 
Order 11246. 

d. Government/Contractor Fast Relationships ! Provide information 
which demonstrates the proposer's and any subcontractor's past Government 
Contractor relationships established by the proposer on previous con- 
.tracts, and the techniques and policies implemented to overcome any 
difficulties and their effectiveness in application. 

e. Participation in the Government Small Business and Labor 
Surplus Area Programs ; 

(1) Record any unusual efforts which the contractor has dis- 
played in subcontracting with small business and labor surplus area 
concerns, particularly for developmental type work likely to result in 
later production opportunities; and 

(2) The effectiveness of the company in subc 9 ntracting with 
and furnishing assistance to such concerns, as compared to other 
comparable contractors; and 

• (3) Any other significant contractor participation in general 
areas of socio-economic action. 

9 . RESOURCES AM) SCHEDULES 


This section shall be divided into five (5) subsections as follows; 
A) Cost Proposal, B) Financial Status, C) Overhead, G&A Labor Rates 
and IR&D, D) Resource Estimating Techniques, and E) Facility Require- 
ments. Each subsection shall contain at a minimum the information 
requested below plus any other information you feel pertinent. 

a. Cost Proposal ; Provide a firm fixed price proposal covering 
all work, materials, travel, etc., required to perform the Phase B 



study. The following information and any other pertinent data shall be 
provided; 


(1) Salaries and Wages . Indicate the estimated totals for 
direct labor by labor classes. Support these totals by a listing of 
hours, labor classifications, and rates therefor, This information 
shall be provided as follows ; 

(a) Use enclosed DD Form 633 -k (NASA Edition) , Contract 
Pricing Proposal, for details. Complete the summary dollar estimates 
and Blocks I through V on the reverse of DD Form 633"^* The completed 
form must be certified and signed by a person authorized to bind the 
company. Supplemental cost data must be detailed on the DD Form 633”^, 
and attached sheets in substantially the same detail as is outlined in 
the footnotes on the reverse of the form. 

( 2 ) Rates . 

(a) Overhead and G&A Rates . Indicate the current appli- 
cable Overhead and G&A rates by all categories, and fully explain the 
basis of application. Separate Independent Research and Development 
rate from G&A rate or Overhead rate as applicable. Furnish (l) dates 
of your overhead periods j (2) the name, address, and branch of Govern- 
ment audit agency representative; and ( 3 ) certified copies of the agency 
approval of any rates proposed. 

(b) Expenditure Rate . A cumulative planned expenditure 
and commitment rate chart shall be provided in statement and in graphic 
form in monthly time increments, for the proposed Phase B study period. 

( 3 ) Subcontracting and/or Other Arrangements . Indicate the 
total estimated cost of any subcontracting' and/or other arrangements 
required in Phase B. Indicate applicable prime contractor and/or intra- 
corporate entities burden rates and profit, and the basis of application. 
Describe the method of applying prime contractor profit to items obtained 
by intra-corporate transactions or subcontracts to avoid the pyramiding 
of profits. If there are any agreements with Government agencies con- 
cerning the handling of intra-corporate transactions, submit a copy of 
the agreement. 

(Ij.) Material . Show any major items of material to be used in 
Phase B with all material cost. Indicate the method of pricing and the 
material handling rate, if any, Identify any anticipated priority/ 
allocation therefor. 

( 5 ) Travel and Subsistence . Indicate the proposed number of 
trips and cost breakdovm therefor. 



(6) other and Unusual Costs . Any elements of direct costs not 
covered elsewhere, shall be identified and explained, 

(7) Taxes, Itemize all federal, state, and local taxes deemed 
applicable and include in the proposal. 

(’8) Koyalty Information , If the response to this Request for 
Proposal contains costs or charges for royalties the following informa- 
tion shall be furnished, along with the Proposal, on each separate item 
of royalty or license fee: 

(a) Marne and address of Licensor. 

(b) Date of License Agreement, 

(c) Patent numbers, patent application serial numbers, or 
other basis on which royalties are payable. 

(d) Brief description, including any part of model numbers 
of each contract item or component on which the royalty is payable. 

(e) Percentage of dollar rate of royalty per unit. 

(f) Unit price of contract item. 

(g) Number of units. 

(h) Total dollar amount of royalties. 

• b. Financial Status : Provide a current financial statement and a 

history of earnings which will demonstrate the proposer’s financial 
capability. 

c. Overhead, G&ft., Labor Rates, and IRSiJ) ; Provide information to 
demonstrate overall company history and projections in the area of 
indirect rates and direct labor cost. As a minimum, provide the 
following .and any pertinent data: 

(1) A curve of combined overhead, G&A and labor rates reflect- 
ing total cost per man hour -(-including both direct and indirect) 
excluding material and subcontract costs for the years I966 through 
1969 and a projection through 1972. 

(2) Independent research and development financial policy and 
rate history including sharing ratios and application. Also provide 
projections through 1972 (or latest period available) . 




d. Resource Estimating Techniques ; Discuss the proposer's approach 
to Resource, Schedule and Cost estimating for major research and develop- 
ment programs with emphasis on programs of the complexity and scope of 
the anticipated Space Shuttle Development Program. 

e. Facility Requirements ! Specify the facilities and special test 
equipment requirements for the Phase B Program, Identify as to location,* 
ownership and availability of such facilities and equipment. Identify 
the cost of any additional facilities or equipment required in the per- 
formance of the work with information as to whether such additional 
facilities or equipment will be contrac tor- furnished or Government- 
furnished. 



DEPARTMENT^OF DEFENSE’ ^ 
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This form is for use when (i) submission of cost or pricing dattC (s ee'N AS A PR3»807‘3)is P NO. 

required and substitution for the DD Form 633 is authorized by the contracting officer. 


MO. OF PACES 


4AMK OF OFFEROR 


SUPPLIES AND/OR SERVICES TO BE FURNISHED 


-lOME OFFICE ADDRESS (Tncfudo ZIP Code) ' 


3IVISIONCSJ AND LOCATlONtS) WHERE WORK IS TO BE PERFORMED TOTAL AMOUNT OF PROPOSAL GOVT SOLICITATION NO. 


DETAIL DESCRIPTION OF COST ELEMENTS 


1. DIRECT MATERIAL (liemUe on Exhibit A) 


I 


PURCHASED PARTS 


SUBCONTRACTED ITEMS 


. OTHER - RAW MATERIAL 


(2) YOUR standard COMMERCIAL ITEMS 


(3> INTERDI VISIONAL TRANSFERS fAf other than.COet) 


TOTAL BIRBCT MATERIAL 


2. material overhead 3 rHofo . % JCl fcace = ) 

3. DIRECT labor (Specily) ' ESTIMATED 



TOTAL niRBCT LABOR 


4. labor overhead f5pec//y deportment or coet center) 3 


I 


TOTAL LABOR OVERHEAD . 


5, SPECIAL TESTING (Including fieldwork at Government Inetallatione) 


TOTAL SPECIAL TESTING 


6. SPECIAL EQUIPMENT (Zf direct cherge) (Itemixe on Exhibit A) 


7. TRAVEL (If dfr-oct charge) (Give detalle on attached Schedule) 


. TRANSPORTATION ' ‘ 


b. PER DIEM OR SUBSISTENCE 


8. consultants (Identity • purpoae - rete) 


9, OTHER DIRECT COSTS (ttemise on Exhibf/ A) , 

- 

10. 

TOTAL DIRECT COST AND OVERHEAD 


It. general and administrative expense fRale 


12. royalties 4 


14. FEE OR PROFIT 


15. 



TOTAL TRAVEL 


TOTAL CONSULTANTS 


% of coat element Noe* 


TOTAL ESTIMATED COST 


TOTAL ESTIMATED COST AND FEE OR PROFIT 


This proposal is submitted for use in connection with and ui response to (Describe'REP, efc.J 

and reflects our best estimates as of this date^ in accordance with the instructions to offerors and the footnotes which follow. 


TYPED NAME AND TITLE ‘ 


name of firm 




DATE OF SUBMISSION 


/KJA^A FHlTinNl 





























COST EL NO. 


EXHIBIT A - SUPPORTING SCHEDULE fSlpeci/ y^ If mote space is needed, uee blank sheota) 
item description footnote 5) I 


EST COST ($) 



HAVE THE DEPARTMENT OF DEFENSE, NATIONAL AERONAUTIC A 
MISSION PERFORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORD 
CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELVE MONTHS? 
I I YES |~1 NO It ye Of identify below. 


RTMENT OF DEFENSE, NATIONAL AERONAUTIC AND SPA^ 

MED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH ANY OTHER OOVtRHtwcr* \ r-Kimc. 


name and address of reviewing office 


(Include ZIP Code) 


1 TELEPHONE NUMB^ER/ EXTENSION 


WILL YOU REQUIRE THE USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONTRACT? 

I I YES I I NO li yoQt tdenttiy on a ecpor&te page. 

DO YOU REQUIRE GOVERNMENT CONTRACT FINAnCINO TO PERFORM THIS PROPOSED CONTRACT? 
r~| yes □ NO it yes. Identilv □ ADVANCE PAYMENTS I I PROORESS PAYMENTS OJ? □ TEED LOANS 

DO YOU NOW HOLD ANY CONTRACT (or, do you havo any independently financed (IR & D) piojocte) FOR THE SAME OR SIMILAR WORK 

CALLED FOR BY THIS PROPOSED CONTRACT’ , , , — I 

I I yes ) j NO II yea, taentlty 

DOES THIS COST SUMMARY CONFORM WITH THE COST PRINCIPLES SET FORTH IN NASA PR, PART \S(see 3,807-2(oX2))'* 

□ yes □ NO If nOf explain on a- aeparate pa$e, 

INSTRUCTIONS TO OFFERORS 

The purpose of this form is to provide o standard format by 3 . when attachment of supporting cost or pricing data to this 

iich the offeror submits to the Government a summary of in- form is impracticable, the data will be specifically identified 

rred and estimated cost land attached supporting infomiation) and described (with schedules as approprf a and made 
liable lor detailed review <md analysis* Prior to the award available to the contracting officer or his representative upon 

a contract resulting from this proposal the offeror shall, request- 


1 , The purpose of this form is to provide a standard format by 
which the offeror submits to the Government a summary of in- 
curred and estimated cost land attached supporting mformation) 
suitable lor detailed review cind analysis* Prior to the award 
of a contract resulting from this proposal the offeror shall, 
under the conditions stated in N ASA PR 3*807"3> berequiredto 
submit a Certificate of Current Cost or Pricing Datafsce NASA PR 
3.807-3(e) and 3.807-4)* 

2, As part of the specific mformation required by this form, the 
offeror must submit with this form, and clearly identify as such, 
cost or pricing data (that is, data which is verifiable and fac- 
tual and otherwise as defined in NASA PR 3.807“3(&))» in addition* 
he must submit with this form any information reasonably requir- 
ed to explain the offeror's estimating process, including: 

a the judgmental factors applied and the mathematical 
or other* methods used in the estimate including those 
used in projecting from known data, and 

b. the contingencies used by offeror in his proposed 


1 Enter in this column those necessaty and teasonahle costs 
which in the judgment of the offeror will properly be incurred 
in the efficient performance of the contracU When any of the 
costs in this x:oluihri have already been incurred (e,g,,»on s 
letter contract or change order), describe them on an attached 
supporting schedule* Identify all sales and transfers between 
your plants, divisions, or organizations under a common con- 
froi, which are included at other than the lower of cost to the 
original trans/error or current market price* 

2 When space In addition to that available in Exhibit A is 

rerjiiited, e«ac/i separafe pages as necessary and identify tn 
this **Reference** column the attachment in which information 
supporting the specific cost element may be founds No stand" 
ard format is prescribed, however, the cost or pricing data must 
be accurate, complete and current, and the judgment factors 
used in projecting from the data to the esttrnates must be stated 
in sufficient detail to enable the contracting officer to evaluate 
the proposal. For example, provide the basts used for pricing " 
materials such as by vendor rjuotations, shop estimates, or 
invoice prices;' the reason for use of overhead rates which de- 
part significantly from experienced rates freduced volume, a 
planned major rearrangement, etc,): or /usii/icarion for an in- 
crease in labor rates ^anticipated wage and salary increases, 
etc,). Identify and explain any contingencies which a^ included 
in the proposed price, such as anticipated costs of rejects and 
defective work, or anticipated technical difficvltres. 


ASA PR 4 'The format for the '*Cost Elements'' is not intended as 
rigid requirements. These may be presented in different 
format with the prior approval of the contracting officer if 
a the required for more effective and efficient presentation* In all 
such otlier respects this form will be completed and submitted 

* without change. 

s c* 

idition* 5. By submission of this proposal^ offeror, if selected for 
equir- negotiation, grants to the contracting officer, or his author- 
ised representative, the right ro examine, for the purpose of 
cal verifying the cost Or pricing data submitted, those books, 

records, documents and other Supporting data which will 
permit adequate evaluation of such cost or pricing data, along 
d with the computations and projections used therein. This 

right may be exercised in connection with any negotiations 
prior to contract award. 

FOOTNOTES 


3 'Indicate the rates used and provide an appropriate explane 
tion. Where agreement has been reached with Govertun^t rep* 
resentatives on the use of forward pricing rates, describe f he 
nature of the agreementm Provide the method of computation 
and application of your overhead expense, fnc/irdinig[ cosf 
breakdown and showing trends and budgetary data neces- 
sary to provide a basis for evaluation of the reasonableness 
of proposed rates 

4 If the total royairy cosf entered here is in excess of $250 
provide On a separate page (or on DD Form 7S3, JRoyalfy 
Report) the following information on each separate item of 
royalty or //cense fee: name and address of licenso^ date of 
license a^reemenf,' patent numbers, patent eppli cation serial 
numbers, or other basis on ivhich tfie royalty is payable^ brief 
descrzptiori, including any part or model ziumbBfS of each con- 
tract item or component on which the royalty is payable; per- 
centage or dollar rate of royalty per unit; unit price of conirac 
ifeirV number of units; and total dollar amount of royalties* 

In addition, if specifically requested by the contracting office 
a copy of the current license agreement and identification of 
applicable claims of specific patents shall be provided* 

5 Provide a list of principal items within each category iir 
dicefin^ known or anficipafed source, quantity, unit price, 
comperirion obtained, and basis of establishing source and 
reasonableness of cost* 
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Enclosure No, 3 


PROPOSED CONTRACT gCHESUL E 
ARTICLE I - SCOPE OF WORK 

The objective of this contract is to provide a Space Shuttle System 
Program Definition (Phase B). To -acectaplish this objective the 
contractor shall, furnish all necessary management, personnel, 
facilities, materials, tools, equipment, and services except as 
specified elsewhere to be provided by the Government, to accomplish 
the work as described and in the manner set forth in Exhibit A - 
Statement of Work, Shuttle Vehicle Definition (Phase B), dated 

, with Appendices A through G. 
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ARTICIE II - OPTIONS POR ADDITIONAL EFFCET 

A, The Gcfvemment at its discretion, through the exercise of 
one or more options not to exceed six as described more fully 
hereafter, may direct the contractor to perform additional work 
over and above that required by the Phase B Definition contract. 

Such work may be based in part upon information derived from the 
Phase B Definition contract and will within its general scope 
include, but not necessarily be limited to, additional comparative 
analysis and detailed study aimed toward refining certain technical 
and managerial aspects associated with a single project approach; 
and further identification and definition of the interface between 
Phase B (Definition) and Phase C (Design) in an attempt to facilitate 
a smooth and orderly transition between them. 

B. Each option shall establish a period of performance of one 
month and require the contractor to provide a minimum of 

and a maximum of direct manhours. Direct labor manhours 

shall he comprised only of those productive hours expended in per- 
formance of work under the contract and the costs of which are 
charged to this contract under the contractor’s standard accounting 
practices as direct costs. Direct labor manhours do not include 
sick leave, vacation leave, holidays or any type of administrative 
leave. Notice of exercise of each option must be given the 
contractor in writing and will specifically identify, within the 
above context, the work required to be performed. 

Notice of exercise of the first option may be given the contractor 
at any time up to one calendar month after physical completion of the 
Phase B Definition contract. Notices of the exercise of succeeding 
options must he given the contractor prior to the expiration of 
the period of performance of the option last previously exercised 
or one calendar month after physical completion of the contract, 
whichever occurs last. The Government may exercise more than one 
such option at a time. For each of above options exercised, 
the fixed price set forth" in Article VI shall be increased as 
specified below: 

Fixed Price - $ 



per direct manhour 
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AETICEE III ~ CCMPEETION OF ¥ORK AHD DELIVERY SCHEDUK 

A. "Work required under this contract shall be ccanpletttu u^y uue 
contractor no later than eleven (ll)* months follo^wing the effec- 
tive date of this contract as indicated on the Cover Page hereof, 

B. This paragraph identifies and sets forth delivery requirements 
for end- item reports and other doctuaenfcation to be prepared and 
submitted by the contractor. The listing within this paragraph 
may not be all inclusive, and the contractor shall furnish any 
additional data required by the contract General Provisions, State- 
ment of Work, or other contract requirements, notwithstanding 
their omission frcm this paragraph. All data called for under 
this contract are considered "Subject Data" under the General 
provisions hereof titled "Rights in Data," 

The contractor shall provide the following: 

(To be caapleted in negotiations,) 


*KOTE: Other than documentation called for by Appendix "D" 

of the SOW as "preliminary", it is MSA's intent that 
the successful contractors concentrate the entire 
eleven (ll) months on the design effort utilizing 
an additional month for preparation and delivery of 
final documentation. 
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ARTICLE IV - PIACE OF PERFOBMANCE 

The primary place of perfoimance for the work called for Tiereunder 
will be the contractor's facility as designated on the cover sheet 
(NASA Pom 437) to this contract and 


•Additionally, reviews and other meetings shall be conducted at 
other locations as contemplated in Exhibit A, Statement of Work, 
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ARTICLE Y > EVAIUATIOH AHD ACCEFM CE 

Final evaluation and acceptance of end~it«n documentation and 
hardware items required hy this ' contract 'Shall be acccmpli'shed 
at the NASA- 

by the Contracting Officer or his duly authorized representativ 
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ARTICLE VI - CONSIDERATION MD TAYM 

The total fixed price of this contract is $ , payable 

upon delivery, inspection and acceptance of all deliverable 'end- 
items called for in this contract. - 


IfOTE; 


Monthly progress payments, if desired by the Contractor, 
will be considered during negotiations. 
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ARTICLE VII - SECURITY 

It is anticipated that certain data resvilting from these studies will 
he classified up to and including SECRET , The contractor shall 
ccanply with the security requirements set forth’ in the General 
Provision hereof titled "Security Requirements" . 
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AKTICLE VIII - KEY PERSONNEL AICD FACILITIES (Reference the General 
Provision hereof titled "Key Personnel and Facilities” ) 

The following individuals, and/or facilities are considerd to he 
essential to the work being performed hereunder: 
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ARTICLE IX - LIMITATION ON PRINTING AND REPRODUCTION 


The printing and reproduction requiresments of this contract. are 
subject to the Government Printing and Binding Regulations published 
by the Joint Conmiittee on Printing, Congress of the United States. 
The contractor shall- be- required to ccmply with "Reports and Data 
Duplication" . - Table XX, attached hereto and made a part of this 

contract. 
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ARTICLE X - DESIGNAITION OF NEW TBCHNOLOqy BEPRESENTATIVE AND PATENT 
REPRESENTATIVE 

A. The purpose of facilitating administration of the clause of 
this contract entitled "New Technology" the following named 
representatives are hereby designated hy the Contracting Officer 
to administer the clause: 

Name- Title Office Code Address 


New Technology Rep. 
Patent Representative 


B. Correspondence with respect to the clause should be directed to 
the New Technology Representative unless transmitted in response 
to correspondence from the Patent Representative. 

C. For purposes of the New Technology clause, the requirement 
to idc-nbify the Contracting Officer in subcontracts set forth in 
paragraph (d) (l) of the clause may be satisfied by the inclusion 
of this entire provision. 
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ARTICLE XI - TECHWICAL DIRECTIOW AWP SURYEIUAWCE 

A. The "work to be performed by the contractor under this contract 
is subject to the s\irveillance and written Technical Direction 

of a "Technical Manager" who shall be specifically appointed by 
the Contracting Officer in writing. Technical Direction is defined 
as that Government direction to the contractor which fills in . 
details, suggests possible lines of inquiry or otherwise more 
’specifically defines the work set forth herein. In addition 
this Contracting Officer's Representative may act as the Contracting 
Officer' s authorized representative for the pu 2 T>ose of the final 
evaluation and acceptance of end-item documentation and hardware 
end items required by this contract. The Technical Direction 
to be valid; 

1. Must be issued in writing consistent with the general 
scope of the work set forth in this contract; 

2. May not modify the Statement of Work or change the e3q>ressed 
terms and conditions of this contract; 

3. Shall not c ommi t, the Government to any adjustment of the 
Fixed Price or other contract provisions. 

B. In the event any Government Technical Direction is interpreted 
by the contractor to fall within the Clause of the General Provisions 
hereof entitled "Changes" the contractor shall not implement such 
direction, but shall: 

1. Wotify the Contracting Officer in writing of such inter- 
pretation within five (5) working days after the contractor’s 
receipt of such direction. Such notice shall (l) include the 
reasons upon which the contractor bases its belief that the Technical 
Direction falls within the purview of the "Changes" clause; and 

(ii) include the contractor's best estimate as to revision in Fixed 
Price, performance time, delivery schedules and any other contractual 
provisions that would result from implementing the Technical 
Direction. 

2. If, after reviewing the information presented pursuant to 
subparagraph (l) above, the Contracting Officer is of the opinion that 
such direction is within the purview of the "Changes" clause, he 
will issue unilateral direction to proceed pursuant to the authority 
granted him under the clause. 
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.^TICIE XL - TfiCHHICAL SIEECgICM ATO SURVEILIMCE (Contimed) 


3. In the event the Contracting Officer determines that it is 
necessaiy to avoid a delay in performance of the contract he may, 
in writing, direct the contractor to proceed with the implementation 
of the Technical Direction pending receipt of the information to 
be ^bmitted \mder subparagraph (l) above. Should the Contracting 
Officer later determine that Change direction is appropriate, 
the written direction issued hereunder shall constitute the required 
Change direction. 

C. Failure of the contractor and the Contracting Officer to agree 
on whether Government direction is Technical Direction or a Change 
within the purview of the "Changes" clause shall be a dispute concern- 
ing a question of fact within the meaning of the Clause of the 
General Provisions entitled "Disputes". 
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ARTICLE XII - SUBCONTRACTOR TECHNICAI; DIRECTION 

A. This contract was negotiated on the basis that part of the 
effort described in the Statement of Work relating to the (Orbiter) 
(Booster) would be performed under a subcontract with X Company, 
•and the contractor agrees to enter into an appropriate subcontract 
(subject to General Prcrvision hereof titled " Subcontract s*V)with 
X for such effort. The contractor further agrees to include the 
following clause in such subcontract: 

TECHNICAL DIRECTION AND SURVEILLANCE 


(a) The work to be performed by the subcontractor under 
this subcontract is subject to the surveillance and written 
Technical Direction of a NASA Technical Manager who shall 
be specifically identified by the prime contractor in 
writing. The subcontractor agrees to accept, treat, and 
act upon any Technical Direction from, such NASA Technical 
Manager in the same manner as Technical Direction issued, 
or provided to be issued, by the prime contractor. 

Technical Direction is defined as that Government direction 
to the subcontractor which fills in details, suggests 
possible lines of inquiry or otherwise more specifically 
defines the work set forth in this subcontract. The 
Technical Direction to be valid: 

(1) Must be issued in writing consistent with the 
general scope of the work set forth in this’ subcontract; 

(2) May not modi:^ the Statement of Work or change 
the expressed terms and conditions of the subcontract 

Technical Direction issued by the Government shall nc 
commit the Government or the prime contractor to any- 
adjustment of the fixed price (or estimated cost and 
fee if this is a cost reimbursement subcontract) or 
other contract provisions, nor shall it create any 
obligation of any kind on the part of the Government. 

(b) In the event any KARA Technical Direction is 
interpreted by the subcontractor to fall within the 
clause of this subcontract titled "Changes" the 
subcontractor shall not implement such direction j 
but shall: 
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ARTICLE XII - gQBCCMTRA.Ca!OR ^EECHtllCAI. DIBECTIOM (Continued) 

(1) Notify tlxe NASA. Technical Manager and the 
prime contractor in writing of such inteipretation 
within five (5) working days after the subcontractor’s 
receipt of such direction. Such notice shall (i) 
include the reasons upon TiAiich the subcontractor bases, 
its belief that the Technical Direction falls within 
the purview of the "Changes'* clause of this subcontract; 
and (ii) include the contractor's best estimate as to 
revision in fixed price (or estimated cost and fee if 
this is a cost reimbursement subcontract), perfoimance 
time, delivery schedules and ar^r other contractual 
provisions that would res-olt from implementing the 
Technical Direction; and 

(2) not be required to implement such direction 
unless he receives appropriate contractual direction 
from the prime contractor, 

(3) In the event the MSA Technical Manager determines 
that it is necessary to avoid a delay in performance of 

the subcontract he may, in writing, request the subcontractor 
to proceed with the iitg>lementation of the Technical 
Direction pending receipt of the information to be 
submitted under subparagraph (l) above. However, 
compliance with any such request is voluntary on the 
part of the subcontractor, and shall be at his own 
risk in the event appropriate contractual direction 
is not subsequently issued by the prime contractor. 

(c) In addition to reports and data required elsewhere 
in this subcontract, the subcontractor shall submit the 
following reports directly to the MSA Technical Manager 
at the address set forth below: 

(To be -completed in negotiations) 

B. In addition to the above, the contractor agrees: 

1. That any technical direction issued to the subcontractor by 
the Government as contemplated by this Article shall in the event 
of ar^ conflict, take precedence over technical direction issued 
"fcy the contractor, and that aH direction issued to the subcontractor 
ty the contractcu*, shall he consistent with and complement technical 
direction theretofore issued by the Government; 
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article XII - SUBCONTRACTOR lECHNICAL DIRECTION (Continued) 

2. To include in the subcontract the "Changes'* clause set 
forth in NASA PR 7.30^-! (if the subcontract is fixed price)*’ or 
the "Changes" clause set forth in NASA PR 7,453-1 (if the subcon- 
tract is a cost type) and the "Technical Direction" clause set 
forth in Article XI of this contract schedxile, with such change’s 
as are necessary to make these clauses appropriate for use' in a 
prime -• subcontract, 

3 . To identify a Technical Manager to the subcontractor as 
contemplated in paragraph (a) of the subcontract clause set forth 
above. 

C. The NASA Technical Manager will send a copy of all technical 
direction issued to the subcontractor to the contractor at the 
time of issuance. The contractor shall within days 

thereafter communicate to the NASA Technical Manager and the 
Contracting Officer any problems or adverse impact which he feels 
could result from the Technical Direction issued. 
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ARTICLE XIII - CONTRACTING OFFICER BEHtESENTA-TIVES 

Wherever in this contract a Contracting Officer’s Representative 
has been specifically designated by office or by name, or in any^ 
other manner, the Government reserves the right for the Contracting 
Officer nnilaterally to withdraw such designation and (l) designate 
another person to act in the named representative's place; or 
(2) make any future designations extra- contractually ; or (3) perform 
the related function himself, provided that notification of any such 
withdrawal and subsequent designation(s) will be given to the 
contractor in writing. 
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ARTICIJB XIV - RESTRICTIVE LEGEMD 

In consideration of the award of this contract, it is agreed that 
NASA will no longer be bound by the restrictive legend appearing 
on the Contractor' s Proposal and 

such proposal will hereafter be considered subject data under the 
clause in this contract entitled "Nights in Data," 
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ARTICES X? - DATA USE EESn!RICTIO!HS 

A. In accordance •with, paragraph (f) of the ’’Rights in Data" 
clause of this contract, the Contracting Officer may require, 
in ■writing, the delivery of data otherwise excused from delivery 
by paragraph (f) of the "Eights in Data" clause. Thereafter, 
contractor shall promptly deliver or have delivered such data 
to the Government. The following legend and no other is authorized 
to he affixed on any data delivered pursuant to this provision, 
providing that the data meets the conditions for initial with- 
holding under paragraph (f) of the "Rights in Data" clause. The 
Gavernment will thereafter treat the data in accordance with such 
legend. 


EEGEM) FC® DATA USE RESTRIGTIOHS 

This data is furnished under U. S. Government 
Contract Ho. (and Purchase Order 

No. • , if applicable), and may be 

released outside the Government, except under the 
following conditions: 

(1) Such data will be used only for emergency 
repair, or overhaul work by or for the Government 
where the- item or process concerned is not other- 
wise reasonably available to enable timely perform- 
ance, or for assessment, integration, or quali^ty 
assurance, and 

(2) the party receiving the data shall contract- 
ually agree to the foregoing use restrictions, 
and to make no other use, release, or disclosure 
of the data. 

These restrictions do not limit the Government’s 
rights to use or disclose any data obtained from 
another source without restriction. This legend 
shall he marked on any reproduction of this data 
in whole or in part. 

E.- As to the prime contractor and/or subcontractors designated 
in the contract as "key subcontractors," if it is deemed necessary 
by the Government to acquire greater rights in data previously 
fhrnished pursuant to A. above, such prime contractor and/or key 
subcontractor will negotiate in good faith 'with the Government or 
its nominee, for a fair and reasonable ccmpensation for such greate 
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ARTICLE XV « DATA. USE RESTRICTIOWS (Continued) 

rights during the performance of this contract or- within one year 
after final payment. If it .is deemed necessary hy the Government 
to use the data specified above with greater rights prior to 
completion of negotiations for such rights, the Government may do 
so upon giving written notice to the prime contractor and/or key 
subcontractor. This notice will specify the data which is to be 
so used, and will contain a- brief explanation of the nature and 
conditions of the use. Thereafter, the parties shall promptly 
complete their negotiations for such greater rights. If an agree- 
ment is not reached within a reasonable time, -the Contracting 
Officer shall treat the question of ccmpensation for greater 
rights in data as a disputed fact- under the "Disputes-' clause of 
this contract. The following factors may, among others, be 
considered in detemnining a fair and reasonable compensation for ■- 
such greater fights in data: ’ ‘ • 

1. The benefit actually received by the Government from its 
use of the data, 

2. The private expense incurred by contractor in developing 
the data. 

3 . The extent to which the data conferred a competitive 
advantage (in terms of petential for future business, whether 
commercial or Govermental) to the contractor at the -time of its 
use by the Government. 

4 . The extent to -which the ccmpetitive advantage in 3 » above w? 
enhanced by virtue of the contract work. 

5 . The extent to which the field of technology to which the 
data -pertains was developed by Government funds. 

6. The nature of the Government's use, and the extent to which 
the contractor’s interest x^rere protected during the use. 


7 . Any obligations of the contractor to pay others for the 
use of the data, 

8. The terms of any previous sales or offers of sale of the 
data or products to which the data pertains. 

9. The extent to which the ‘ contractor ' s competence in the 
field -was brought about by prior Government contracts. 
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ARTICLE XV - DATA USE BESTOICTIONS (Continued) 

10. The degree of originality represented hy the data 
(routine engineering versus high creativity). 

C. When the amount has been determined for any compensation 

due the contractor or a key subcontractor by reason of the Govern- 
ment's acquisition of greater rights in data, a supplemental 
agreement shall be entered into with a contractor providing for 
payment of such ccmpensation. Contractor will not burden the prii 
contract with indirect charges or fee when payments made under 
this provision are for a key subcontractor who has negotiated 
directly with the Government and/or proceeded in contractor's 
name under a Disputes proceeding in accordance with paragraph 

D. of the "Subcontractor Data Provisions'* article. 
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ARTICLE XVI - SUBCOWa!RACTOR DATk EROVISIOWS 

A. Contractor shall prepare and submit to the Contracting 
Officer for, written approval suitable clauses for inclusion in 
its subcontracts which will further • implement the data clauses 
contained, in this contract. Contractor shall include such approved 
clauses into all subcontracts where the performance of research, 
experiments, design, engineering, or developmental work is contem- 
plated.- 

In the event of a, refusal by a subcontractor to accept the 
clauses required above, the contractor shall promptly notify the 
Contracting Officer of such refusal and shall not execute the sub- 
contract in question until other provisions have been approved in 
writing by the Contracting Officer for inclusion in said subcontract. 

B. Contractor will not use his position as the Government prime 
contractor to restrict his research and development subcontractors 
from dealing directly with the Government or with other Government 
contractors participating in this program. 

C. Data to be delivered by a subcontractor shall normally be 
delivered to the next higher -tier contractor. However, when data 

is to be delivered pursuant to paragraph A. of the "Data Use Restrictions"' 
clause and is subject to the "Legend for Data Use Restrictions," a 
subcontractor may, at its option, fulfill such requirement by sub- 
mitting such data directly to the Government rather than through 
the next higher-tier contractor. 

D. Where a key subcontractor elects to deliver data directly to the 
Government under paragraph C. of this article, any negotiations 

for greater rights -under paragraph B, of the "Data Use Restrictions" 
article shall be conducted directly between the Government and key 
subcontractors involved. If such negotiations do not resiILt in 
agreement between the. Government and the key subcontractors, and 
the Contracting Officer has rendered a final decision under the 
"Disputes" clause, the key subcontractor shall have the right to 
process an appeal to its legal conclusion in the name of the contractor. 

In such case, contractor will not have access to a key subcontractor’s 
proprietary data or sensitive business information. 
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ARTICLE XVII - CONTRACTOR * S INDEPENDENT RESEABCH AM) DEVELOPMENT ACTIVITIEl 


Contractor shall furnish a quarterly letter report describing in 
summary form the contractor's independent research and development 
activities which are specifically related to the contract work. 

Upon written request of the Contracting Officer, contractor shall 
also furnish such additional information as is available pertaining 
to these independent research and development activities. The 
quarterly letter reports shall be considered as data specified to 
be delivered by the schedule of the contract. Any additional infor- 
mation furnished pursuant to a request of the Contracting Officer 
under this paragraph shall be considered as though furnished under 
the "Data Requirements" article of this contract, and to be "subject 
data" under the "Rights in Data" clause of this contract. 



Contract No. 
Page 23 of 


ARTICLE XVIII - DATA REQUIREMENTS 

A. To the extent that the following data is not elsewhere require 
to he furnisheii to the Government under this contract, ’and ’is of 
the tj^e customari^ retained in the normal course of business, 
the contractor, upon written request of the Contracting Officer a 
any time dinring contract performance or within one year after 
• final payment , shall furnish the following; 

1. -‘A copy of all data taken, into account in developing the 
technical design required \mder the contract; and 

' 2'. A 'set of engineering drawings and other data i-?hich T-d-U uc 
sufficient to enable the manufacture of items or equipment furnished 
under this contract by a fiim skilled in the art of manufacturing 
items or equipment furnished under this contract or a- set of flow 
sheets and other data which will be sufficient to enable performance 
of any process developed under this contract, by a firm skilled- in 
the art of practicing' processes 'of the general type and character 
of such process. Such set or sets of drawings and flow sheets 
shall be reproducible copies incorporating all changes made in the 
items, equipment, or process delivered to the Government. 

■ 3. A copy of all data developed and used in the preparation of 

all other deliverable items under this contract. 

B. All reports, data, and recorded information which are required 
to be furnished by the contractor iinder A above, as well as other 
reports of a technical nature required to be furnished •under this 
contract, are "Subject Data” -within the meaning of the "Rights in 
Data" clause of this contract. 

C . • Nothing contained in this "Data Requirements” clause shall re- 
quire contractor to deliver: 

1, Data contrary to the provisions of paragraph (f)- of the 
"Rights in Data" clause and the "Data Use- Restrictions" clause of 
this contract; and 

2. Data previously developed by parties other than contractor, 
independently of this contract, and acquired by the contractor 
prior to its receipt of the Request for Proposal for this contract, 
under conditions restricting contractor's right to disclose the 
same. 
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ARTICLE X\n:il - DATA REgqiREMfflTS (Continued ) 

D. Any reproducible copies requested under this "Data Requirement 
clause shall be of a type and prepared in accordance with good 
commercial practice. 

E. In the event the Contracting Officer requests the deliveiy of 
data by the contractor, as contemplated by A above, prior to 
final payment, such request, shall be treated as a change under 
the clause of this contract entitled "Changes" and an equitable 
adjustment in the price, if this is a fixed price contract, or 
estimated cost and any fee, if this is a cost-type contract, shall 
be made to cover the cost of preparing, editing, duplicating, 
assembling, and shipping the data requested under A above, but 
only to the extent that the contractor warrants that such costs 
were not included in the price (or estimated cost and fee) of the 
contract. The contractor shall comply with requests of the 
Contracting Officer made under A abcve within one year following 
final payment, provided that suitable provision is made for reim- 
bursement of the additional costs being limited to the costs set 
forth above, and warranted to have been excluded from the price 
or estimated cost and fee of the contract. Any adjustment or 
payment under this paragraph (e) shall not include any amount, for 
the value of the data, as distinguished from the costs set forth 
above. 
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ARTICEE XIX - KEY SUBCONTRACTORS 


Pursuant to Article XV hereof entitled "Data Use Restrictions" 
the following firms are designated "Key subcontractors:" 

'(To be ccmpleted in negotiations) 
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ARTICLE XK - LBQmTIOH OF GOVEEMMENT' S OBLIGATION 

A. Of the total price of this contract the sum of $ 

is presently available for payment and allotted to this 
contract. It is anticipated that from time to time additions — 
funds will be allotted to this contract until the total price of 
said items is allotted. 

B. The Contractor agrees to perform or have performed work on 
said items up to the point at which, in the event of termination 

of this contract pursuant to the clause hereof entitled "Terminatior 
for the Convenience of the Government," the total amount payable 
by the Government, (including amounts payable in respect of sub- 
contracts and settlement costs) pursuant to paragraph (e) thereof, 
would in the exercise of reasonable judgment by the Contractor 
approximate the total amount at the time allotted to the contract. 
The Contractor shall not be obligated to continue performance of 
the work beyond such point. The Government shall not be obligated 
in any event to pay or reimburse the Contractor in excess of the 
amount from time to time allotted to the contract, any thing to 
the contrary in the clause hereof entitled: "Termination for the 
Convenience of the Gcvernment" , notwithstanding. 

C. It is contemplated that the funds presently allotted to this 

contract will cover the work to be performed, as limited by the 
provisions of B above until the day of . In 

the event funds allotted are considered by the Contractor to be 
inadequate to cover the work to be performed until the above date, 
or an agreed date in substitution thereof, the Contractor shall 
notify the Contracting Officer in writing when within the next 
thirty (30) days the work will reach a point which, in the event 
of termination of this contract pursuant to the clause hereof 
entitled: "Termination for the Convenience of the Government," the 

total amount payable by the Government (including amounts payable 
in respect of subcontracts and settlement costs), pursuant to 
Paragraph (e) theredf^^idll approximate eighty-five per cent (85^) 
of the total amount then allotted to the contract. The notice shalJ 
state the estimated date when such point will be reached and the 
estimated amount of additional funds required to continue perfomnanc 
to the above or an agreed substituted date. The contractor shall, 
thirty (30) days prior to the date above written or agreed 
substituted date, advise the Contracting Officer in writing as to 
the estimated amount of additional funds which will be required 

for the timely performance _ of the contract for a further period 
as may be specified in the contract or otherwise agreed to by 
the parties. If after such latter notification, additional funds 
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ABTICEE XX - LIMITA.TIOW OF GOVERWMEWT*S OBLIGATIOW (Continued) . 

are not allotted "by the date above written or by an agreed date 
in substitution therefor, the Contracting Officer wiH, upon 
written request of the Contractor for the same, teminate this 
contract on such date or the date set forth in the request, 
whichever is later, pursuant to the provisions of the clause of 
this contract entitled: "Termination for the Convenience of the 

Government . ” 

D. When additional funds are allotted from, time to time for 
continued performance of the work under this contract, the parties 
shall agree as to the applicable period of contract performance 
which shall be covered by such funds and the provisions of 
Paragraphs B and C above shall app3y in like manner to such 
additional allotted funds and substituted date pertaining thereto 
and the contract amended accordingly. 

E. If the Contractor incurs additional costs, or is delayed in 
the performance of the work imder this contract, solely by reason 
of the failure of the Government to allot additional funds in 
amounts sufficient for the timely performance of this contract, 
and if additional funds are allotted an equitable adjustment shall 
be made in the price or prices (including appropriate target, 
billing, and ceiling prices where applicable) of said itans or 

in the time of delivery or both. Failure to agree to any such 
equitable adjustment hereunder shall be a dispute concerning a 
question of fact within the meaning of the clause of this contract 
entitled: "Disputes." 

F. The Government may at any time prior to termination, and, 
with the consent of the contractor, after notice of termination, 
allot additional funds for this contract, 

G. The provisions o f thi s clause with respect to termination 

shall in no way be deemed to limit the rights of the Government 
under the clause hereof entitled: "Default." The provisions of 

this clause are limited to the work on and allotment of funds for 
the items set forth in A above. This clause shall become inopera- 
tive upon the allotment of funds for the total price of said work 
except for rights and obligations then existing under this clause. 

H. Nothing in this clause shall a3ffect the right of the Government 
to teminate this contract pursuant to the clause of this contract 
entitled "Termination." 
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ARTICLE XXI - F.O.B. POINT 


Delivery of all items shall be P.O.B. destination and shall he 
shipped at contractor* s expense to the destination specified in 
Article XX. 
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ARTICLE mi - SHIPPING AND MAILING INSTRUCTIONS 

All itous reqioired to be delivered under this contract shall be ‘ 
shipped as follows: 

A. Parcel Post Shipments 

Ship to: 


Mark Por : 

Mark ’With: 

For reissue to: 

B. Freight Shipments 

Ship to: ■ 


Mark with; 

Por reissue to: 

All shipments of hardware items (e.g. mockups) shall be accompanii 
by DD Form 250, "Material inspection and Receiving Report," The 
contractor will make distribution of LD Form 250 on day of shipme: 
as follows: 

Government Plant Inspection Officer, if any, 2 copies; 
Contracting Officer, 2 copies; Transportation Officer, 1 copy 
Contracting Officer’s Representative, 1 copy. Two copies 
shall be included in the data package (if applicable) and 
four copies attached to box number 1 of the shipment. 
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ARTICLE }QCIV - SUBMISSION OF INVOICES 

A, The contractor’ s invoice shall he prepared and submitted in 
quadruplicate to the following address: 


B. The invoice shall contain the following information: 

1. Contract No. 

2. Contract Title 

3. Certification as to the total number of direct manhours 
expended. 
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AETICLE XXV - CONTENTS OP CONTRACT 


This contract j NAS consists of the following: 

A. Cover Page (NASA Form i^37) 

B. Schedule, pages 1 through 

C. Exhibit A, Statement of Work, Space Shuttle Syst^ Program 

Definition (Phase B), dated and Appendices 

D. Table XX 

E. General Provisions as- follows, attached or incorporated herein 
by reference: 

NASA PR 

-1. Clause Title Reference 


PRIORITIES, ALLOCATIONS, AND ALLOTMENTS 
(SEPTEMBER 1962 ) 

COVENANT AGAINST CONTINGENT PEES 
(FEBRUARY 1962 ) 

UTILIZATION OP SMALL BUSINESS CONCERNS 
(JULY 1962) 

.UTILIZATION OF CONCERNS' IN LABOR SURPLUS AREAS - 
(APRIL 1958) 

BUY AMERICAN ACT(SEPTEMBER I96I) 

DEFINITIONS (SEPTEMBER I962) 
tASSIGNMENT OP CLAIMS (SEPTEMBER 1962 ) 

DISPUTES (SEPTEMBER- I962) 

•RENEGOTIATION (SEPTEMBER I962) 

OFFICIALS NOT TO BENEFIT (SEPTEMBER- 1962 ) 

INTEREST (JANUARY I963) - ' 

NOTICE TO. THE GOVERNMENT OF LABOR DISPUTES 
(SEPTEMBER I962) 

SECURITY REQUIREMENTS (SEPTEMBER 1962 ) 

EXAMINATION OP RECORDS (OCTOBER I969) 

NOTICE OF DELAY (SEPTEMBER I962) 

PAYMENTS (SEPTEMBER I962) 

STANDARDS OF WORK (SEPTEMBER 1962 ) 

INSPECTION (SECOND (LONG) CLAUSE) (SEPTEMBER 1962 ) 
REPORTS OF WORK (SEPTEMBER 1962 ) 

SCIENTIFIC AND TECHNICAL INFORMATION SERVICE 
(OCTOBER 1969) 

CHANGES (SEPTEMBER 1962) 

TERMINATION FOR CONVENIENCE OF THE GOVERNMENT 
''OCTOBER 1969) 


I.3OY-2 

1.503 

1 . 707 “ 3 (a 

1 . 805 - 3 (a 

6 . 1014-5 

7.103- 1 

7.103- 8 

7.103- 12 

7.103- 13 

7.103- 19 

7.103- 53 

7 . 104 - 4 

7 . 104 - 12 

7 . 104 - 15 
7.205-50 

7.302- 2 

7.302- 3 

7 . 302 - 4 

7.302- 54 

7.302- 55 

7 . 304-1 

8.701(a) 
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ARTICLE XXV - CONTENTS OF CONTRACT (Continued) 


Clause Title ■ 


NASA PR 
Reference 


DEFAULT (OCTOBER I969) 

NEW TECHNOLOGY (MAY I966) 

AUTHORIZATION AND CONSENT (SEPTEMBER I962) 

NOTICE & ASSISTANCE REGARDING PATENT AND COPYRIGHT 
INFRINGEMENT (NOVEMBER' 1964 ) 

RIGHTS IN DATA (JUNE I969) 

CQNFICT LABOR (SEPTEMBER 1962 ) 

CONTRACT WORK HOURS STANDARDS ACT - OVERTIME 
COMPENSATION (NOVEMBER 1964 ) 

WALSH-HEALEY PUBLIC CONTRACTS ACT (SEPTEMBER I962) 
EQUAL OPPORTUNITY CLAUSE (NOVEMBER I967) 

KEY PERSONNEL & FACILITIES (JUNE 1967) 

SMALL BUSINESS SUBCONTRACTING PROGRAM (NOVEMBER I965) 
LABOR SURPLUS AREA SUBCONTRACTING PROGRAM 
(APRIL 1968) 

CONTRACTOR AND SUBCONTRACTOR CERTIFIED COST OR 
PRICING DATA (OCTOBER I969) 

LIMITATION ON WITHHOLDING OF PAYMENTS 
(SEPTEMBER I962) 

SUBCONTRACTS (AUGUST 1969) 

COMPETITION IN SUBCONTRACTING (SEPTEMBER I962) 
APPROVAL OF CONTRACT (JULY I968) 

STOP WORK ORDER (JUNE I965) 

FILING OF PATENT APPLICATIONS (SEPTEMBER I962) 
FEDERAL, STATE, AND LOCAL TAXES (NOVEMBER 1964 ) 

REPORT ON NASA SUBCONTRACTS (JANUARY 1964 ) 

GEOGRAPHIC PARTICIPATION IN THE AEROSPACE PROGRAM 
(JUNE 1966) 


8.710 
9. - 101-4 
9.l03(t) 

9.105 

9.203-1 

12.203 

12.303-1 

12.605 
12.802-1 
1.352 
1.707-3 (b) 

I . 805-3 (b) 
3.807-4 

7 - 104-21 

23.201-l(a) 

7 .10 4 - 4 o 

7 . 104 - 51 

7.105- 8(c) 

9.107 

II . 401-1 « 

16.902 
1.302-52 


2 . Alteration to ’’Rights in Data" Clause attached hereto, 
F. Signature Page (NASA“Fdrm 437 - 1 ) 



Alteration to Rights and Data Clause 

Delete paragraph (f) of the "Rights in Data" clause (Clause 90 ) 
(Jme 1969) and substitute therefor the folloi^ing: 

"(f) Except for data specified to be delivered by the 
schedule of the contract and furnished by the prime contractor, 
or subcontractors designated in the contract as "Key Subcontractors," 
data need not be furnished for: 

(1) standard cormaercial items incorporated into 
the design, -which are manufactured and available for purchase 
frcm more than one source of supply; nor 

( 2 ) proprietary data for items incorporated into the 
design, -which items were develc^ed at private expense and previously 
sold or offered for sale, including minor modifications thereof, 

if, in lieu of furnishing such data, contractor 
alerts the Contracting Officer to the fact that data is being 
withheld, identifies which data is being withheld, and upon 
vrritten request of the Contracting Officer: 

(1) contractor furnishes form, fit, and fimction 
data on the item, i.e., data pertaining to its size, configuration, 
mating, and func-fcional characteristics and performance requirements; 
and 

( 2 ) as to standard commercial items, contractor also 
identifies at least two sources of supply, and provides sufficient 
identification to enable the Government to procure the item or 
adequate substitute; 

provided, however, that upon request of the 
Contracting Officer, contractor shall further furnish all other 
withheld proprietary data (but not data pertaining to standard 
commercial items) in accordance with the "Data Use Restrictions" 
clause of this contract. For the purpose of this clause, "proprietary 
data" means data providing information concerning the details of a 
contractor's secrets of manufacturing methods or processes, 
treatment and chemical composition of materials, plant layout and 
tooling, to the extent that such information is not readily disclosed 
by inspection. or analysis of the product itself and to the extent 
that the contractor has protected such information frcm unrestricted 
use by others." 
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BEPOKTS AM) DATA DTJPLICAa'IOU - TABLE XX 

Duplication, as permitted by the Goverranent Printing and Binding 

Regulations, will be done at the lowest feasible cost to the Government. 

To achieve this end, the following standards shall apply unless a 

deviation is requested from and granted in writing by the Contracting 

Officer. Such req^uest should be included with your proposal . 

a. Covers shall be reproduced on 50~pound antique cover paper. Federal 
Specification UlJ-P-196, JCP L20, or 110-pound index paper. Federal 
Specification WJ-P-258, JCP KIO, color as required. 

b. Covers sh all not exceed the size of the text pages except to protect 
index tabs, and binding shall be accomplished by fastening with two 
wire staples in the binding margin. Documents in excess of stapling 
capability shall be prepared in two or more volumes. 

c. Hinged covers, accos, binding screws, spiral combs, and plastic 
protective sheets are not to be used. Self-covered documents with 
the cover stock the same wei^t as the text matter- shall be used 
wherever the page content and the use of the publication xri.ll permit. 

d. Text and foldout pages shall be on 50-*pound offset paper. Federal 
Specification UU-P-465, JCP a 6 o, or 20-pound xrriting paper. Federal 
Specification W-P“212, JCP DIO. 

e. Poldouts shall be held to a minimum xrith diagreuns run broadside, 
where possible, to eliminate the need to be excess of page size. 

Image areas of fold- ins reproduced by the offset duplicating method 
shall be restricted to 10-3/^ by l4 inches. Fold- in requirements in 
excess of this size shall be reproduced by the diazo or microfilm 
process. 

f. Halftones shall be square xrithout borders. Silhouettes and vignettes 
shall not be used. Combinations and composites shall not be used 
unless absolutely necessary to insure clarity of detail. 

g. Reproduction shall be by the dv^licating process and shall be on 
both sides of the paper for all documents in excess of 100 copies. 

h. Ink shall be single color black throughout, except where additional 
colors are approved as being functional. Functional approval must 
be obtained from the Contracting Officer prior to preparation of 
final camera-ready art. 

i. Documents shall be drilled xrith three 3/8-inch round holes, k-l/k 
inches center-to- center, and corner stitched or banded for insertion 
into standard three-ring binders which shall be used if hard cover 
protection is requ:.red or if document is in excess of stapling 
capability. 




j . Dividers and sectional tabs shall be reproduced one side only on 
110-pound index paper. Federal Specification UU-P- 258 , JCP KIO, 
color as required, and shall be flush or a^mre ;dienever possible. 
Angle cut tabs will be used in lieu of die cutting ^dien flush indexes 
will not suffice. 
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STATEMENT OF WORK 


SPACE SHUTTLE SYSTEM PROGRAM DEFINITION (PHASE B) 


LO INTRODUCTION 

A space shuttle system that can transport persons and 
cargo to low earth orbit and return the crew, passengers, and cargo 
safely to earth at greatly reduced costs over present systems is entering 
the preliminary design and planning or definition stage of development 
(Phase B). This statement of work presents the scope and tasks, as 
defined by National Aeronautics and Space Administration (NASA) and 
the Department of Defense (DOD), that are to be included in the program 
definition study of the space shuttle system development. 

Thus far, most of the space ejjploration missions have involved placing 
men, equipment, consumables, scientific payloads, and other types of 
cargo into low earth orbits (300 nautical miles or less) in order to 
support a low earth orbit, high earth orbit, lunar or escape mission. 

For the high earth orbit, lunar, and escape-type missions, low earth 
orbits serve either as a staging, or buildup area or as a parking orbit. 

The accomplishments to date have been achieved through the use of 
expendable launch vehicles and spacecraft. For continued growth of 
space flight development in the exploitation and exploration of near and 
far space a reusable economical logistics system is reauired. 

2. 0 PROGRAM OBJECTIVE 

The objective of the space shuttle program is to provide 
a low-cost, economical space transportation system. This requires that 
the development costs as well as the operational costs be minimized. 

It is emphasized that low operational costs alone will not meet our 
objectives. 

In order to achieve this goat of a low cost space transportation system 
and other objectives, the following characteristics are identified: 

a. An operational mode which will reduce costs an- order 
of magnitude below present operating costs. 

b. A flexible capability to support a variety of payloads 


and missions. 



c.. An airline-type operation for passenj^ers and cargo 

transport. 


d. A reusable system with a high launch rate capability 
and shoi't turnaround and reaction times compatible with rescue missions. 

Keeping the objective of low cost transportation clearly in mind, the 
contractor must perform a continuing review of the system requirements 
during the Phase B study and recommend changes which significantly 
affect the program objective. 

3.0 STUDY OBJECTIVES AND APPROACH 

This statement of work defines the study effort to be 
undertaken by the contractor on a two- stage, fully reusable space shuttle 
system. 

The fundamental objectives of the study are as follows: 

a. To define the space shuttle system. 

b. To accomplish preliminary designs of the space 
shuttle with the orbiter optimized for: 

- High aerodynamic cross range - 1500 n. mi. 

- Low aerodynamic cross range - 200 n, mi. 

c. To obtain an understanding of the scope, schedule 
and cost of the space shuttle system. . 

d. To obtain an understanding of the supporting research 
and technology which must be accomplished. 

The contractor shall, with NASA guidance and direction, carry out an 
in-depth, eleven month design study of the space shuttle system sup- 
ported in critical areas by experimental investigations to verify the 
results of analysis. The study will address two point designs. One 
design will optimize the shuttle vehicle coxubination for a high aero- 
dynamic cross range performance capability in the orbiter of approxi- 
mately 1500 n, mi, A second design will optimize the vehicle combi- 
nation for minimum influence of cross range in which the aerodynamic 
cross range performance capability of the orbiter may approximate 
only 200 n, mi. 

It is the desire of the government in examining these two designs to 



explox'e in depth the overall influence of a high or low aerodynamic 
cross range ]f>erformance requirement on the acquisition of the space 
shuttle system and to establish an optimized system design which will 
provide the most attractive space shuttle system in the context of a 
national space transporation system. 

The two designs may be of the same basic configuration or may be two 
entirely different configurations, the choice being left to the contractor. 
The intent is to examine the. optimum approach under each of the two 
values of cross range performance. 

In the event it becomes possible for the government to determine the pre- 
ferred design during the course of the study, NASA may elect to discon- 
tinue the contractors work on one design to enable concentration of his 
remaining Phase B effort on the one preferred design. 

This Phase B definition study shall include the following: 

a. A requirements review to consolidate and verify 
ground rules, constraints, and desired system characteristics. 

b. A definition effort to define the configurations, sub- 
systems, operations, facilities, and ground support equipment. 

c. A preliminary design effort to develop details and 
specifications, down to the assembly level, for the space shuttle con- 
figurations, and to identify all appropriate interfaces between the 
booster and the orbiter such that separate Phase C and D contracts 
could be let if desired. 


d. A test effort in the areas of aerodynamic performance, 
stability and control, aerodynamic heating, thermal protection and 
structures to substantiate vehicle design features and weight estimates. 


A documentation effort consisting of final reports 
for the Phase B study and the formulation of test, development and 
program plans for a Phase c/D effort. 

f. A resource and cost analysis effort to obtain reliable 
estimates of total program costs, including recurring operational costs. 

g. A continuing weight-and-performance, cost and 
schedule effort for the duration of the study. 


h. An interface effort under NASA direction with the 
space shuttle technology programs and the main engine design studies. 




In the definition and preliminary design phase, the contractor shall 
strive to establish coiifigurational and operational concepts' which prom- 
ise the safest, most useful, and most economic system. 

In addition to the operational- analyses, design studies, test programs 
and program plans, the contractor will develop soft mocK-ups of 
critical portions of the space shuttle system which will be used in 
engineering assessment of the system. Scale models (1:96 scale) of 
the space shuttle system shall be constructed by the contractor and 
provided to NASA. 

In addition to the structural test effort in (d, ) above, the contractor will 
fabricate and test large or full scale representative sections of the 
primary structure and thermal protection system. These test articles 
will also include tank structure and other critical structural elements 
if composite structures are involved or if unique construction methods 
are used which have not been demonstrated on a large scale. The 
intent is to demonstrate producibility as well as weight and thermal 
protection verification. The large scale structural demonstration 
program will be defined by a proposal submitted by the contractor 
early in Phase B and approved by NASA to be negotiated as a supple- 
ment to the basic Phase B program. 

NASA and DOD have underway a series of supporting studies which 
are relevant to the Phase B effort. These supporting studies in- 
clude supporting research and technology efforts which will be concur- 
rent with Phases B and C efforts. These supporting studies, including 
space station and space base studies, integral launch and reentry 
vehicle studies, shuttle engine studies -and DOD Space Transportation 
System studies shall be used as appropriate to the Phase B effort. 

NASA’s primary concern in this Phase B" study is the accomplishment 
of the design effort to fully define the shuttle system. Consequently, 
the level of effort allotted to the development of the Program Acqui- 
sition Plans and other documentation required by Appendix D should 
be held to a minimum. 


4.0 


CONTRACTOR TASKS 


The contractor tasks in this program definition study 
are designed to provide the technical' and program information neces- 
sary for the initiation of Phase C of the space shuttle system. The 
contractor will be required to integrate his study efforts with inputs 
from continuing inhouse study efforts made by NASA and DOD and 
with data from other contractual sources as stated in paragraph 3. 0. 
The contractor may be required during the course of the Phase B 
study to provide NASA with vehicle data foi' other studies. 



Throughout the study special emphasis is to be given to the following 
which are critical to the feasibility or effective implementation of the 
space shuttle system. 

a. Aerodynamics (configuration definition and verifi- 
cation including wind tunnel testing) 

b. Integrated thermal protection system and structure 

c. Integrated avionics 
do Propulsion 

e. Reusability 

f. Reliability, Quality and Safety 

g. Maintainability (including refurbishment, inspection 

and retest) 

h. Low-cost operations and minimized program cos«. 

i. Mass properties 

j. Performance and weight sensitivity 

k. Dynamics and control 

l. Development risk 
*m. Launch facilities 

n« Engineering development and test programs 


4. 1 System Analyses 

The contractor shall perform space shuttle system 
analyses to identify the most desirable approaches. These analyses 
shall be performed with respect to the design recommended by the 
contractor, using the system and riiission requirements presented in 
Appendices A and B and the desired system characteristics of 
Appendix C, The contractor shall evaluate the desired system 
characteristics presented in Appendix C and, on the basis of trade-off 
studies, recommend revisions where analyses indicate that improve- 
ments in cost and effectiveness would result. 



4. LI 


System Safety Analysis 


A system safety analysis shall be ]>erformed by the 
contractor. The analysis shall include, but not be limited to, the 
following tasks: 


a. Identification and classification of the potential and 
inherent hazards of the space shuttle configuration and operations and 
of potential mission-payload configurations^ 

b. Conducting trade-off studies concerning the systems 
safety aspects of the configuration and analysis of the safety of the 
operational modes that will influence configuration and operational 
mode selection. The rationale for such trade-off decisions/recommen- 
dations shall be recorded and the influence of all assumptions on the 
system shall be evaluated in the trade-off studies. 

c. Gross hazards analyses, making maximum use of 
available engineering and failure modes and effects analyses, both 
for missions and equipment. 

d. Establishment of remedial safety measures such as 
self-help devices, escape and rescue provisions, and emergency tech- 
niques for damage control and isolation. 

These safety analyses tasKs shall cover all aspects of the program, 
including prelaunch operations, launch safety (abort, deorbit, entry 
and recovery), range safety provisions, in-orbit safety, escape and 
rescue missions induding space station personnel, orbital space- 
debris and meteoroid protection, and recovery implications. The 
OMSF Safety Program Directive No. lA, ’’System Safety Requirements 
for Manned Space Flight”, December 1969, shall be used as a guide. 

4. 1, 2 Mission Analysis 

Mission analysis should be performed in sufficient depth 
to ensure that the total mission requirements are attainable. Flight 
profiles best satisfying performance, heating, loads and abort require- 
ments will be established. Performance sensitivities due to variations 
in mission and vehicle, parameters will be analyzed and their effect 
on vehicle design determined. Performance constraints shall be 
identified. 



4.1.3 


System Integration 


System analyses shall be performed by the contractor to 
assure that all physical and functional requirements for the subsystems 
and systems have been identified and satisfied in the most logical and 
economical fashion. The contractor shall establish the degree to which 
centralization of functions is desirable (e.g., weight critical situations, 
similar functional requirements) and the applications where decentrali- 
zation is desirable (safety- critical functions, etc,). The desirability 
and feasibility of providing on board checkout by incorporating built-in 
test and self-test features in the system design shall be determined. 

The desired test levels, display requirements and crew participation 
in test initiation shall be defined. 

To provide an integrated system, the methodology shall be structured 
to determine the relationships between the space shuttle and the space 
station and associated modules, the space shuttle payload, the 
ground systems, and the elements within the space shuttle. Preliminary 
interface control documents shall be prepared for each major physical 
and functional element. A design data book shall be maintained to 
provide up-to-date material for system design control and reference, 

4. L 4 Operations Analysis 

An operations and support analysis shall be performed 
.in sufficient depth to establish the costs and efficiencies of various 
launch operations, ihission operations, ground turn-around operation^ 
logistics and support concepts to the point that they can be taken into 
account as primary design considerations. The analysis shall provide 
a basis for realistic estimates of site manpower requirements, 
excluding direct payload program support. It is desired that manpower 
requirements, by pay rate structure, be used in completing the require- 
ments outlined in paragraph 4.7,7 and Appendix D. Areas where 
specific vehicle design featu res severely impact the ground or flight 
operational characteristics for flight or ground turn-around times, 
will be identified. The analysis of operations, facilities and support 
shall proceed in parallel with and continuously interface with the 
vehicle design study and the other system analyses called for in this 
section (4,1). 

4. 1, 5 System Flight Characteristics 

The contractor shall conduct flight characteristics 
investigations to determine stability, control, handling qualities, loads 
and flight performance characteristics through all flight aspects from 




launch to landing (including ferry, test flights and abort entries). 

Control system design and handling qualities from initial entry through 
landing shall be evaluated by fixed- base, six degree- of- freedom 
piloted simulation studies. The contractor shall conduct trade-off 
optimization studies for the flight control system, to include system 
integration, system control law, system function interfaces, manual 
participation and automation. The maximum permissible center-of- 
gravity ranges are to be established and methods of control over these 
ranges shall be investigated. Consideration shall be given to staging, 
including separation technique, the maximum cross range maneuver, 
booster and orbiter dynamics and physical and aerodynamic inter- 
ference. 

The contractor shall submit as a part of his proposal for NASA 
approval an aerothermal wind tunnel test program and proposed test 
schedule utilizing both government and contractor facilities. The wind 
tunnel program shall include the appropriate speed, angle of attack 
and Reynolds number ranges to evaluate the aerothermo characteristics 
as specified in’the preceeding paragraph. 

All aerothermal data (force and moment, pressure distribution, phase 
change heat transfer, oil flow, etc, ) generated during the Phase B 
contract shall be submitted to NASA as specified in App'endix D, 

4, L 6 Payload Integration 

An analysis shall be conducted by the contractor to 
determine the interfaces between the space shuttle, the space station, 
the science applications experiment modules, the unmanned satellite 
projects, and ground facilities and services. The results of the Space 
Station Phase B studies and ancillary experiments studies for payload 
module identification will be used for this analysis to establish Shuttle 
Interfaces with Space Station payload and experiment modules. A 
standard interface between the space shuttle unpressurized payload bay 
and representative payload container modules shall be defined. The 
interface shall include provisions for installation, deployment and 
retrieval of payloads. Provision shall be made for providing space 
orientation data updating to the payload satellites or experiment modules. 

4. 1. 7 ■ Aborts 

The contractor shall investigate intact abort for the space 
shuttle in order to provide for crew recovery and critical cargo retrieval. 
Intact abort implies the capability of the booster and orbiter to separate 
and continue flight to a safe landing; the orbiter to land with a full payload. 



The abort-regimes shall be derived and applicable abort techniques, 
including the use of ground facilities and other aids necessary for abort 
commitment and targeting, shall be established. Any limitations or 
constraints on mission abort capability for the space shuttle shall be 
clearly identified. 

4. 1. 8 Unmanned Versus Manned Booster 

The contractor shall conduct trade-off studies of manned 
versus unmanned booster configurations. These trade- Off studies shall 
include consideration of reliability of booster recovery, complexity 
and overall effectiveness of automatic or ground- controlled unmanned 
configurations, and safety and complexity of manned configurations. 

These considerations shall be applicable to abort, ferry-flight, and 
normal-launch phases. For manned operations, the requirements 
imposed on the systems shall be defined, and the operational techniques 
required shall be evaluated for feasibility. 

4. 1. 9 Reliability and Quality 

The contractor shall recommend a reliability and quality 
approach for the design of the space shuttle. The effort under this task 
should place emphasis on optimizing the approach to systems design 
redundancy and maintainability with an appropriate review of failure 
modes and effects analyses. Whenever design trade-offs are performed, 
.reliability and quality must receive consideration and the affect on . 
i reliability and quality shall be evaluated and documented, 

4.1. 10 Maintainability 

The contractor shall establish preliminary maintainability 
design criteria to achieve short turn-around time, ease of refurbishment 
and maintenance, including unscheduled maintenance and replacement on 
the launch pad. Special_emphasis shall be placed on accessibility, inspec- 
tion techniques, replacement for minimum down time and the effect’ of 
launch site environment on maintainability of vehicle/system/equipment. 

Whenever design trade-offs are performed, maintainability must receive 
consideration and any compromise of maintainability, shall be evaluated 
and documented. 

4.1.11 Self- Ferry and Ground Handling 

^ All vehicle stages shall be capable of self-ferry flights 
between airports and provisions for strap-on engines and/or auxiliary 
tankage for this purpose may be considered. The contractor shall in- 
sure that all aspects of self-ferry, including emergency landing, and 
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ground handling both at airports and at the launch site are adquately 
considered during vehicle design. Consideration shall be given to the 
provision of structural hard points that are compatible with the vehicle 
as well as the ground handling system designs. The contractor shall 
assess the self- ferry and ground handling requirements necessary to 
support the design, development, test and operation of the proposed 
vehicle, including ail anticipated payloads, as well as the booster and 
orbiter as separate stages and the safety problems involved in the 
recommended ground handling operations, 

4. 1. 12 Ground and Flight Systems Optimization 

The contractor will analyze all requirements which the 
vehicle imposes on ground systems to determine which functions can 
be handled totally on-board and what the trade-offs are between in- 
creased requirements on the vehicle versus increased complexity and 
cost of the ground operations. 

4.1.13 Manufacturability 

The contractor shall establish preliminary manufactuia- 
bility criteria as .a requirement for his system design. These shall be 
considered during the design effort and utilized in design/manufactura- 
bility trade studies. These analyses shall be documented. 

4. 1. 14 Operations Site Evaluation 

It is desired to have the launch, recovery and turn-around 
operations occur at a single site. The contractor shall conduct an evalu- 
ation to determine the relative merits of various operations sites such 
as KSC, Western Test Range and in-land sites. This evaluation s hall 
consider the effect of the sites on the vehicle operating characteristics 
as well as the economics associated with the relative location of the 
manufacturing facilities, engine test facilities, ground test facilities 
hazards, and environmental pollution to the surrounding areas, including 
hazards associated with nuclear payloads. 

4. 2 Design Analyses 

Design analyses of the vehicle structure and thermal pro- 
tection system shall be performed by the contractor to support the con- 
figuration evaluation and optimization procedures outlined under the 
system analyses task. 

Failure modes and effect analyses as appropriate to Phase B shall be 
generated, and single-point failures shall be identified and minimized 
as part of the analyses. ^ j 
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Layouts and drawings shall be made to define' all the principal features 
of the overall design and structure. These preliminary design drawings 
shall be adequate to perform substantive weight and center-of-gravity 
estimates and to define all facets of the operational use of the space 
shuttle. 

Accurate mass properties estimation, with detailed substantiation, 
is a major objective of this study. Mass properties control shall be 
in accordance with specifications found in 5P 6004 (NASA) or 
MIL“-M-3B310A (USAF), as modified in Appendix E, 

4.2.1 Structure 

The structural system will be broken down into major 
structural assemblies, .subassemblies and components where necessary, 
and the critical design conditions and materials requirements determined. 
The design criteria and natural environments criteria required for the 
Phase B studies will be furnished by NASA at the initiation of the 
Phase B contract. ' ‘ . 

The contractor will determine the space shuttle loads envelope (rigid 
body and dynamic loads) for the mission profile from prelaunch to earth 
landing. The rationale for selection of the primary structural assemblies 
subassemblies shall be presented, including such items as propellant 
tankage, thermal protection systems, thrust structures, wings, fins, 
landing gear, et cetera. Typical cross sections of the total vehicle 
structure at points of interest shall be shown with sufficient details 
describing assembly and manufacturing methods. Design wind profiles 
for prelaunch, launch, and flight will* be utilized for load calculations. 

The effects of fatigue, low frequency structural dynamics, high frequency 
vibration, aeroelastic effects (including flutter, buffet and static 
aeroelasticity) and shock and corrosive environments’ on the structural 
design conditions and’ structural materials requirements shall be con- 
sidered. These analyses shall show that the vehicle design provides a 
sufficient margin of safety to assure adequate strength (static and 
dynamic), rigidity and safety of personnel at all times. 



The contractor shall conduct structural testing on a laboratory scale 
to substantiate the analyses where required and to provide a basis 
for weight estimates. In addition, a large scale structural demon- 
stration will be developed as described in paragraphs 3. 0 and 4. 5. 1. 

The final report shall include a comprehensive and detailed loads 
section and strength section that provide methods, data assumptions 
and analyses and test results to the depth necessary to support 
liminary design. 

4.2.2 Materials 

Candidate materials will be identified and evaluated on 
the basis of weight, reliability, temperature limitation and extended 
life, including considerations of technology status, material compati- 
bility and safety (e. g. , toxic, radioactive, etc. ), manufacturing, avail- 
ability, inspection and/or repair between flights, and cost. The 
determination of design allowables for the materials will be made on 
the basis of application, environment, manufacturing and testing and 
extended life. In specifying materials the contractor shall consider 
flammability, outgassing characteristics, and resistance to corrosion 
and stress corrosion. Advanced materials which require further 
developments in technology will not be considered as primary candi- 
dates where suitaWe alternatives exist, but will be evaluated to 
determine potential improvements to system design and performance 
and to define requirements for technology programs. 

4. 2. 3' Thermal Protection System 

An indepth thermal analysis shall be performed before 
definition is made of the thermal protection systems (TPS) for the 
configuration. The choice of transition criteria, rationale for onset 
of turbulent boundary layer flow (together with supporting specific 
test data, where practicable) and turbulent flow heatii^ methods are 
of particular significance. A comparative analysis of candidate ther- 
mal protection concepts (active and passive), materials, and instal- 
lation techniques shall be made in terms of weight, cost, technology 
status, fabrication, maintenance techniques, reusability, inspection 
and refurbishment requirements. Performance comparisons shall 
be made of the materials under consideration for use in the TPS. The 
performance comparisons shall establish the capability of candidate 
materials to withstand the ground environment, flight environment and 
abort techniques developed in para. 4. 1.5 and 4. 1.7. Cooling, insulation, 



and atlaehmtmt tecliiiiques shall be defined. Application of the TPS for 
meteoroid, space debris and radiation protection shall be assessed. 
Analyses shall be made to determine the best locations for antenna 
placements or other critical surface discontinuities. 

The TPS design and material selection shall be consistent with multi- 
mission thermal design criteria. -Uniform or consistent interpretation 
of property degradation data obtained from cyclic exposures to repre- 
sentative environments will be required for the design and the development 
of maintenance inspection practices- Analyses shall be made of thermal 
control aspects of the TPS such as the protection of structure, tankage 
and cryogenic insulations for nominal and off- nominal conditions. 

Provision for purging during all appropriate phases of the mission shall 
be considered. 

The contractor shall conduct a test program on selected thermal pro- 
tection, sykems in a realistically simulated reentry environment .to verify 
analyses and to provide a basis for substantive weight estimates. This 
may .involve small specimen testing as well as the large scale demon- 
stration described, in paragraphs 3. 0 and 4. 5. 1. 

4, 3 Subsystem Definition 

The contractor shall define the subsystems to be used in 
the space shuttle configuration. This definition of the space shuttle 
subsystems will include description, performance specifications, inter- 
face requirements, weights, volumes, reliability, safety, installation 
requirements, and logistic support. Trade-off analyses will be conducted 
as necessary to optimize subsystem definition and to assure compati- 
bility with mission requirements and systems characteristics and 
minimum ground and space station support requirements. 

4. 3. 1 . .Propulsion Systems 

The propulsion system shall include the following sub- 
systems, as required, for both the booster and orbiter. 

a. ' , Main Propulsion System 

b. Attitude Control Propulsion Syste 

c. Orbit Maneuvering System 

d. Air Breathing System 

e. Cryogenic Tankage System 
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The contractor shall determine the requirements for and define the 
propulsion subsystems for the space shuttle; however, portions or 
all of the propulsion systems hardware may be GFE. 

4o 3, 1. 1 Main Propulsion System 

a. The main engines shall be of a high performance, high 
pressure, bell nozzle, hydrogen- oxygen propellant design as defined in 
CEI Engine Specifications, DCN 1-0-21-00001. Analyses of the propulsion 
systems shall include the examination of the effects of engine-out capa- 
bility, pressurization, propellant management and usage, propellant 
handling, thermal control, and integration considerations. Such system 
effects as the operating percent of thrust range (overthrust and 
throttling); performance (specific impulse, Isp); engine length; gimballing 
restraints; center- of- gravity location will be considered in the study. 

This study shall also include a determination of the optimum ejqjansion 
ratio, maintaining commonality of engines, for tne booster and orbiter. 

b. Engine-out capability and propellant jettison capa- 
bility, including emergency dumping, shall be analyzed. The practicality 
of draining and purging main propellant tanks after landing and prior to 
reloading shall be evaluated. 

c. The contractor shall define the propulsion system 
total environment, thermal control, and propellant boiloff, and losses 
over the mission duty cycle. 

d. The contractor shall define the design and hardware 
criteria and operational and redundance requirements for the following: 

(1) Propellant loading, feed and utilization: 
Consideration should be given to: structural and fluid dynamics, geysering, 
POGO suppression and engine start and cutoff transients, insulation and 
stratification, tank passivation and reentry heating effects, transfer and 
manifolding, disconnects and engine-out capabilities. 

(2) Pneumatic: Consideration shall be given to; 
the storage volume, use rates and allowable leakages, control systems 
with operational limits for regulators, valves, switches, etc, 

4. 3. 1. 2 Attitude Control Propulsion System 

The ACPS shall utilize the propellant combination oxygen/ 
hydrogen in a gaseous state in the AC.PS engines. The contractor shall 
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determine the vehicle control requirements which must be satisfied 
by the A CPS for each of the various mission phases includir^: liftoff 
and boost, separation, orbit insertion and circularization; . coast and 
transfer trajectories, rendezvous, docking, orbit maintenance, retro- 
grade, reentry. The contractor shall consider the- redundancy require- 
ments specified in Appendix C "Desired System Characteristics" of 
this statement-of-work. The contractor shall translate the vehicle 
control requirements to at least the following ACPS type requirements: 

a. Total thrust and torque per axis 

b. Total impulse per axis 

c. Duty cycle per axis 

d. Minimum and maximum impulse bit per axis 

e. Volume and weight limitations and vehicle 

sensitivities 

Allowable thrust and specific impulse limitation 

per axis 

go Thrust application constraints such as "pure 
couples", "pure translation", thrust and minimum impulse bit 
repeatibility, etc,. 

The contractor shall conduct the necessary analysis, design and trade 
studies to configure conceptual system candidates to meet the above 
requirementSo- The contractor shall consider a low pressure ACPS whicl 
would utilize the boost tanks as an accumulator and heat' exchanger, as . 
well as higher pressure systems which may or may not be integrated 
with the main propulsion system. Maximum, utilization of residuals and 
boiloff shall be considere.d_for use in the ACPS. After the various 
options are examined the contractor shall select the ACPS concept and 
shall generate a detailed description of the selected system including 
performance specifications, interface requirements, weights, volume, 
etc. 

4. 3. L 3 Orbit Maneuvering System 

The contractor shall determine the requirements for the 
orbit maneuvering system including the thrust levels, total impulse-, 
number of starts, etc, , for the orbiter y#^hir-ip ThP nrnnpiianf mm- 
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binations shall be oxygen/hydrogen. Trade studies shaU be performed 
to determine if the main propulsion and attitude control ]jropulsion 
systems should perform on-orbit maneuver functions or if a separate 
system should be provided. This system could be separated from or 
integrated with the main propulsion system. Operational flexibility, 
safety, weight, and performance of the total propulsion system are of 
primary importance in defining this system. The contractor shall 
generate a detailed description of the selected system including per- 
formance specifications, interface requirements, weights, volumes, 
etc. 


4, 3. 1. 4 Air Breathing System 

The contractor shall define the type and thrust level of 
the ferry, go-around or landing assist engines, as well as performance, 
location, tankage and fuel feed, deployment techniques (if applicable), 
pressurization, lubrication system, instrumentation, data display, and 
control requirements of the engines. The practical merits of using 
hydrogen as fuel for these engines shall be evaluated in depth and 
compared with the use of standard fuels such as JP. The contractor 
shall recommend the preferred fuel and its phase (gaseous or liquid), 
as derived from this evaluation. In addition, to understand the full 
implication of air breathing propulsion requirements for the orbiter 
and their impact on the booster, the contractor shall perform trade- 
off studies of: (1) the baseline requirement for go-around capability; 

(2) powered approach and (3) no air-breathing propulsion. 

Analyses will be conducted to establish the practicality of using a 
common engine for both booster and orbiter. Determine modification 
to jet propulsion air breathing engines for hydrogen fuels, vehicle 
integration requirements, and review available engines for their 
acceptability. 


4, 3, 1. 5 Cryogenic Tankage System 

The contractor shall define the Cryogenic Tankage 
Systems with particular emphasis on configurations, residuals, system 
thermodynamics, thermal protection (ground and all flight modes), 
pressurization requirements, fluid dynamics and liquid transfer, zero-g 
venting, quantity guaging, servicing, both ground and in-flight dumping, 
?nrj compatible material selection. A study shall be conducted to 
establish feasibility of using common tankage for propulsion as well as 
fuel cells, if required, considering the ultra-pure reactant requirements 
for long life fuel cells. An effort shall be made to optimize the total 
cryogenic systems from a weight standpoint with consideration toward 



nuixiiiimii taiiKag© integration to facilitate" residuals transfer and to 
minimize fluid losses through overboard venttr^. 

4. 3. L-6 Engines/Vehicle Integratioi 

. The contractor shall conduct those studies and analyses 
jiecessarj* to support the NASA engine deveiopniient programs. TO ensure 
proper and timely engine definition and vehicle integration the contractor 
shall make available data in accordance with Appendix F. - The contractor 
shall evaluate the results of the engine parametric analysis as described 
in parapaph 4. L 4. 1 of the Space Shuttle Main Engine Statement pf Work 
as it affects the vehicle requirements and' shall recomme"nd the desired 
operating parameters, including any changes- from the baseline engine 
size of 400,000 pounds sea level thrust. "The booster and orbiter shall 
use a common engine except for -differences peculiar to expansion ratio 
optimization. • , s * 

4- 3. 2 Electro- Mechanical and integrated Avionics 

Thd contractor shall define the functions and requirement 
of the electro-mechanical and integrated avionics system.' This system 
will include, but not be limited to, the following functions: 

a. Guidance and Control 

b. Navigation 

c. Communications 

d. Onboard" checkout 

e. Ctonfiguration and sequencing cqntrdr 

f. Di^lays..,_ 

g. . Data Man^ement 

h. Target tracking and 'sensors 

i. Automatic landing system 

j. Other functions which require computational 
capability or the exchange of "data between systems 
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The contractor shall determine the amount of onboard control and 
automation which is both desirable and feasible, taking into consideration 
overall subsystem and system concepts, requireirrjnts, and crew inte- 
gration. Investigations and trade-off studies of crew size and skills, 
workload, system complexity, checkout and inflight status monitoring, 
and costs shall be included in determination of the amount of onboard 
control and automation. The contractor shall determine the optimum 
utilization of like components or systems on orbiter and booster. 

The space shuttle should be controlled routinely with onboard systems 
and should make minimum use of ground and navigational aids. 

The contractor shall take into consideration electromagnetic interference 
and establish standards for its control. The contractor shall also 
specify verification testing for individual assemblies and the integrated 
system with particular regard to compatibility of low level signal 
requirements of the electronic systems. 

The contractor will perform the following trade-off studies: 

a. Centralization of functions: The contractor shall 
establish the desired degree of centralization. Applications where 
centralization is desirable (e. g. , weight critical situations, similar 
data processing requirements) and applications where decentralization 
is desirable (e. g., safety- critical functions, high-sample rate 
operations, situations which are suitable to analog techniques) are to 
be considered. Emphasis shall be given to the definition of the on- 
board computer organization and hierarchy, and emphasis shall also 
be given to a comparative evaluation of the centralized computer concept 
versus other candidate concepts. The effect upon the avionics system 
design of the requirements for a high degree of onboard control and for 
a short turnaround time should be carefully considered. The level of 
system information necessary to implement flight crew fault and 
failure isolation and to satisfy ground service and turnaround require- 
ments shall be established. 


b. Digital interface techniques: The contractor shall 
consider both multiplexed data bus and nonmultiplexed data bus 
techniques. Logic complexity, -software requirements, data rate, 
electromagnetic compatibility, reliability, flexibility, and so forth 
will be investigated, 

c. Modular design: The desired extent of modulari- 
zation for both avionics packaging and package installation in the space 
shuttle will be recommended by the contractor. The contractor shall 



also consider standard techniques for packaging, mounting, cooling, 
interconnections, circuit design-, and parts selection. A study of 
modular checkout and maintenance approaches will be made. 

do Power condition: The contractor shall consider the 
centralization of power conversion versus the incorporation of power 
in systems for both an overload and a short-circuit protection approach. 
The power quality requirements (including the limits of ripple, transients, 
interruption, arid conductor-interference effects) for power distribution 
shall be established. 

e. Onboard checkout: The desirability and feasibility 
of incorporating built-in test and built-in self-test features in the 
system design should be determined. The desired test levels, the dis- 
play and recording requirements, the extent of trend-data analysis and 
the extent of crewman participation in test initiation and stimulus 
generation shall be defined. 

f. Configuration and sequencing control: The contractor 
shall recommend the criteria for the degree of crew participation. A 
comparison of alternate automatic/manual techniques shall be made and 
assessed in terms of cost and system complexity. 

g. Redundancy techniques: The contractor shall recom- 
mend the redundancy techniques which are to be implemented for each 
application of the space shuttle. Inactive versus active redundancy shall 
be examined. The contractor shall consider circuit complexity, mal- 
function detection, performance degradation, and crew participation 

in determining redundancy techniques. 

h. Integrated displays and controls: The crew decision 
and control requirements shall be established by the contractor. The 
human factors that are involved will be evaluated. Redundant multi- 
purpose computer- operated displays shall be considered for providii^ 
both system status and flight-path information. 

i. Sensors and actuators: The contractor shall determine 
how to best integrate sensors and actuators into the avionics system. 
Operating parameters (input and output signal characteristics, operating 
power, and control requirements) versus interfacing requirements of 
existing designs will be considered. An evaluation of the desirability 

of integrating flight safety items should be made. The contractor will 
recommend a preliminary avionics system point design. Subsystem 



configurations will be identified and described. Functional block 
diagrams and performance specifications for each subsystem will be 
prepared. Anticipated high-risk areas, critical problem areas, 
and the technology advances that are required for each subsystem will 
be identified. 


j. The contractor will prepare cost, size, weight, power, 
and schedule estimates for the recommended avionics system configu- 
ration. The recommended integrated avionics system shall be compared 
to a conventional modular approach. 

k. Shuttle -Ground Communication Interface: The con- 
tractor shall define the requirements for and the interfaces between 
the ground facilities, comiiiunication satellites and the shuttle for 
communications, data transmission and tracking. Data from the Space 
Station Program Definition studies shall be considered. 

4. 3. 3 Landing System 

The type and characteristics of the landing system shall 
be defined. Definition shall include dynamics and structural analyses 
with weight, volume, stowage, location, and environinental control 
considerations. The contractor shall also trade-off the minimum accept- 
able landing- surface conditions and vehicle touchdown characteristics 
compatible with the recommended landing system. When feasible, 
standard aircraft landing system design practices should be followed.- 
In addition, deceleration parachutes or devices (other than control 
surfaces) shall be defined, if applicable. 

4. 3. 4 Docking System 

The contractor shall perform analyses of an automatic 
approach and docking capability. The analyses will assess the opera- 
tional aspects, including safety, of various docking options, i.e. , 
shuttle docked with space station, space base or other orbiting vehicle; 
deployed payload module docked with space station, space base or other 
orbiting vehicle, etc. The number of pilot tasks necessary during 
the docking maneuver should not require more than one crewman. Once 
physical contact has occurred between the shuttle or its payload module 
and another orbiting vehicle, the docking system must be capable of 
limiting the relative motion of the two vehicles. Removal of the docking 
hardware in whole or in part should not be required in order to facilitate 
transfer through the docking port. The docking system must be reusable. 

Trade-off studies shall be made to determine to what extent stabilization 
of the docked shuttle/space station or other orbiting vehicles will be a 
shared or complementary function and how this affects the docking 
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mcH'hanizatiun These studies should consider the possible need 
lor soil or flexible docKing, possibly to aileviate structural loads on 
both the. shuttle and space station. The amount of automation, degree 
of complexity, costs and other trade- off s shall be determined. 


4. 3. 5 Environmental Control and Life Support System 

The contractor shall perform analyses and define all 
elements involved in the environmental control, thermal control, water 
and waste management, and life support subsystems that are required 
on Jllie space shuttle. These investigations shall include the environmental 
control, life support system (ECLS) requiremento and interface require- 
ments for the cargo compartment. 

The environmental control and life support system must provide the 
following five functions: 

a. Maintenance of a shirtsleeve environment- temperature, 
atmospheric pressure and composition 

b. Supplying of water and oxygen 

Co Revitalization of the atmosphere 

d'o Provision of facilities for waste man^ement 

e. Maintenance of the temperature of space shuttle 
equipment by dissipating heat and compensating for the varyir^ thermal 
environment 

4. 3,- 6 Power System 

The contractor shall analyze and recommend an inte- 
grated power system for both the booster and the orbit vehicles. Trade- 
off studies and analyses shall be conducted to establish detailed operating 
profiles and to recommend generation, distribution, conditioning, and 
control elements for all onboard power (including electrical, pneumatic, 
and hydraulic power). 

4. 3.7 Crew and Passer^er Accommodations 

The contractor shall perform trade-off studies with 
particular emphasis on human factors engineering to determine optimum 
crew habitation and working conditions. The design approach shall be one 



wliich lU'hieves maximum work efficiency, minimum fatigue, adequate 
rest and diversion dui'ing non-duty periods, and maximum safety 
during all mission phases. Layouts of the crew compartment and 
instrument panels shall be prepared. These analyses shall include 
trade-off studies of optimum ways of accommodating twelve (12) pas- 
sengers. including permanent seating in a cabin vs "palletized" 
accommodation in the cargo compartment. Since most missions 
require two (2) passengers for handling cargo (Appendix B) consider- 
ation will be given to providing permanent accommodations for a 
minimum of two passengers. An optimum tunnel configuration shall 
be provided for access between the crew and passenger /cargo 
compartment. 

4. 3, 8 Launch System Interfaces 

The contractor will define for all flight systems the 
requirements for interfaces with ground systems during prelaunch 
and launch operations. This will include identification of all physical 
connections for structural support and stabilization, power, communi- 
cations, control, checkout, propellants, fluids and gasses. 

4, 3.9 Flight Control System 

The flight control systems for booster and orbiter 
shall include both the attitude control propulsion system (para. 4. 3.1. 2) 
and the aerodynamic system. The contractor shall determine the re- 
quirements for and define the FCS subsystems and interfaces for the 
^ace Shuttle system by analyses of system performance, stability, 
power requirements, duty cycle, fail safe features and static and 
dynamic structural loads. 

The contractor shall conduct flight control system testing using a 
FCS simulator and mockup. 

4. 4 Configuration Preliminary Design 

Sections 4. 1, 4. 2 and 4. 3 have described space shuttle 
system analyses, design analyses and subsystem analyses to be per- 
formed by the contractor. The contractor shall utilize results of these 
analyses to provide an in-depth preliminary design definition of the 
space shuttle system. This definition shall include; 

a. Design Drawings 

b. Preliminary Part I CEI specifications for the space 
shuttle system, the booster, and the orbiter, and their subsystems 
and any other identifiable end item. 
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c. Preliminary Interface Control Drawings (ICD s) for 
the mechiucal, electrical and functional interfaces of the space shuttle 
to the launch facility, the booster to orbiter, the booster airframe to 
booster engine and the orbiter airframe to orbiter engine. Once an 
ICD is approved and baselined by NASA, all future changes to that ICD 
will requii'e NASA approval. 

A baselined engine/airframe ICD and the design criteria and natural 
environments criteria required for Phase B space shuttle studies will 
be furnished by NASA at initiation of the Phase B contract.' 

The preliminary design task shall include but not be limited to the 
following elements: 

a. Performance, stability and control and flight 

mechanics 


b. Structure, thermal protection, and vehicle thermal 
control subsystems 

c. All other space shuttle subsystems 

. d. Ground operations (including inspection, refurbish- 
ment and recertification) and flight operations 

e. Facilities and ground support equipment 

fc Logistics support 

g. System safety 

h. Manufacturing, reliability and quality assurance 

i. Growth potential 

Full-scale soft mockups of critical areas of the space shuttle configu- 
ration and scale models (1:96) shall be constructed for use as engineering 
aids. These critical areas shall be delineated in the proposal made by 
the contractor. 

During fulfillment of this task, identification of new hardware, software, 
and modifications or additions that are made to existing flight hardware 
and to existing ground facilities and equipment shall be provided. 
Preliminary system designs for flight hardware should be developed to 



level 6 (assembly). Preliminary systems design^? for new items of 
ground equipment should be developed to level 5 (subsystem). 

In support of the preliminary design activities, structural, stress, 
thermal, dynamics and control, docking, aerodynamic, reliability, 
safety, maintenance, reusability, etc, , characteristics for all 
mission phases shall be analyzed. The minimum amount of ground 
testing shall be performed which is necessary to assure that the 
recommended configuration can be developed without program delays. 
This includes wind tunnel tests on configuration models to establish 
characteristics such as aerodynamic stability, loads, heating, 
guidance and control characteristics, etc. ; special testing on thermal 
protection system elements and unique structural elements, or other 
testing as required. Initial effort will be directed toward the identi- 
fication of testing effort required to be conducted as a part of Phase 
B. A report thereof will be submitted as a part of the Phase B 
study plan and updated as required at subsequent formal reviews. 

4. 5 Configuration Preliminary Verification 

The contractor shall, at the end of the Phase B study, 
provide to NASA the wind tunnel models of the preliminary design 
configuration used for the wind tunnel testing called for in paragraph 
4.1. 5. These models shall be used by NASA for evaluation of pre- 
dicted aerothermal characteristics. Should NASA require additional 
wind. tunnel test models, these requirements shall be the subject of 
separate negotiations. 

4.5.1 Structural Test Program 

In addition to the structure/TPS investigations called 
for in paragraph 4. 2.1 and 4. 2.3, the contractor shall propose, in 
accordance with the schedule given in Appendix F, a test program 
of major structural subassemblies. All test set-ups, facilities, 
fixtures and any other items needed to accomplish this shall be 
identified. These tests should be priority ordered such that supple- 
mental NASA funding could be directed at the critical areas. The 
intent of this test program will be to provide data for design purposes 
and to verify the design concepts being proposed. 

4. 6 Supporting Research and Technology 

During the course of the Phase B study work the coi 
tractor shall identify and define the technology which would furthei 
.enhance his design, or decrease development risk. The contracto. 



shall submit to NASA his need for technological data and indicate 
tne specific range of data requirements needed to support tne space 
shuttle design effort. 

4„7 Program Acquisition Pian 

The contractor shall prepare and provide NASA with a pre- 
liminary program plan for the space shuttle development and operations 
program. This plan shall reflect the result of analyses to identify 
cost drivers, trade-offs and innovations, both in technology and ways 
of doing buisness, to obtain a minimum cost program. The analyses of 
these trades will be used by the contractor to reduce cost of design and 
operational concepts throughout the Phase B study. The program plan 
shall place special emphasis on those areas of the program which are 
major cost drivers. This plan shall include, but not be limited to, 
the areas identified in paragraphs 4. 7.1 to 4. 7.7 of this section and 
Appendix D. 

4,7.1 Program Management Plan 

The program management plan-slall depict the approach 
to management recommended by the contractor. The plan shall include 
the program management activities required to adequately conduct the 
program, 

4. 7, 2 Engineering and Development Plan 

The engineering and development plan will depict the 
approach to the design effort adopted by the contractor. Overall system 
performance, design verification, evaluation of the technical adequacy of 
interfaces, design and performance integration, and analysis and evalu- 
ation of development tests will be included in the plan. 

4.7.3 Operations Plan 

The operations plan shall contain recommendations made 
by the contractor regarding ground and flight operations. The plan will 
include a description of all ground operations from landing to launch and 
will identify all requirements for flight operations including communi- 
cations, operating and control procedures (including automation) of the 
tracking and data acquisition network. A plan for using data relay 
satellites will also be included. The primary emphasis for this plan 
should be directed to the new operational aspects of the space shuttle 
and their effect on vehicle design. This plan shall include obtaining, 



uliliziii!;, storing, iiiid disseminaling test and operational data gener- 
ated during tlie program. The intent shall be to provide a method 
whereby data generated during the development and qualification pro- 
grams can be utilized in establishing the operating regime and capa- 
bilities of the system and subsystems, as well as providing a source 
of data to be used in the determination of operational aspects of the 
program. 


4. 7 . 4 Facility Utilization and Manufacturing Plan 

This plan shall be limited to the major manufacturing 
problems which will be involved in producing the space shuttle, and 
solutions to these problems will be proposed. In addition, new facili- 
ties requirements shall be identified and justified by analytical studies. 
The plan shall identify all major facilities required for the space shuttle 
development, test, manufacture, and operation. 

4.7.5 Test Plan 

The test plan shall describe an overall test program with 
the objective of achieving operational flight status for the space shuttle 
for substantially lower costs than in previous space programs. The test 
plan shall identify and evaluate test facility requirements. The test plans 
should delineate vendor test programs, the preinstallation test program, 
system buildup test programs, and integral vehicle test programs. The 
test plan should include the purpose, estimated time, and test equipment 
to be involved in the test program. Unmanned operations for early 
test flights shall be considered. Through a careful review of past pro- 
grams (including high performance aircraft programs) and projected 
technology, the contractor proposed test and checkout plan should clearly 
show reduced costs compared to previous programs. Increased auto- 
mation and standardization of test devices is desired, and the design 
of complex electronic, special-purpose ground support equipment should 
be avoided, 

4.7.6 Logistics and Maintenance Plan 

The contractor shall develop a plan for logistics and main- 
tenance. This plan shall identify maintenance and logistics requirements 
necessary to support development, test, and operations of the space 
shuttle program. This evaluation shall be accomplished in sufficient 
depth to identify requirements which significantly affect feasibility and 
cost. 



4.7.7 Program Cost and Schedule Estimates Plan 

The contractor shall provide cost estimates for the 
space shuttle program at the levels and in the manner prescribed in 
Appendix D. 

5. 0 PHASE B STUDY MANAGEMENT 

Phase B Study Management shall be in accordance with 
sections 5.1 to 5,7 of this document. 

5.1 Participation of NASA and DOD 

The scope of this definition task requires that several 
NASA centers, USAF, contractors, and other organizations be involved 
in the task implementation. The NASA will arrange for and coordinate 
all visits and interchange of information between the contractor and 
other organizations. 

The NASA will participate in the program definition study at any time 
and to the extent deemed .necessary to assure satisfactory direction, 
emphasis, and progress. InJformal discussions and formal reviews will 
be arranged (as outlined in section 5. 3 of this document) by NASA. The 
purpose of such meetings is to review the progress of the study, to 
provide the contractor with supplementary information, and to provide 
any guidance and redirection that may be required. 

To fully accomplish the Phase B Study, NASA currently contemplates the 
award of up to three parallel contracts. The plan for administering the 
contracts is to place contractual responsibility for one or more total 
systems studies at the Manned Spacecraft Center (MSC) and one or more 
total systems studies at the Marshall S|pace Flight Center (MSFC). The 
choice of contract assignment will be at the Government’s option only. 

The respective Centers will designate Contracting Officer Represente-tives 
to provide the technical surveillance and interface coordination which 
will be required during the contractor’s performance. The contracts 
will be performed concurrently over the eleven-month period. 

During the Phase B study effort both MSC and MSFC will be responsible 
for the technical direction of that part of the total system for which the 
Center will assume ultimate responsibility in later phases of the pro- 
gram. In this regard MSC will provide technical direction of the orbiter 
element, with MSFC providing technical direction of the booster element 
of each of the total systems contracts regardless of whether it (the 
Center) holds overall responsibility for that total systems contract. The 



Pro^nmi Study Office located at each Center will contain an integration 
group that will be composed, in part, of personnel from the other 
Center. Elements of these integration groups will also work with an 
integration team reporting to the Office of Manned Space Flight, NASA 
Headquarters. 

5.2 Contractor Management 

The contractor shall assign a full-time study manager 
to the project. The study manager shall be delegated appropriate 
authority and shall be assigned the responsibility to accomplish the 
requirements specified in the contract. The study manager shall be 
assisted by a full-time staff. This staff shall be structured to have a 
clearly identifiable manager for each of the vehicles (orbiter and 
booster) so as to interface efficiently with the NASA technical manage- 
ment team. Appointment or reassignment of all key personnel will 
require NASA concurrence. 

Before work on the project is begun, the contractor will meet with NASA 
for an orientation briefing to discuss details of the work to be accom- 
plished and the method of approach adopted by the contractor. At this 
orientation., the contractor and the NASA will review the negotiated study 
plan which shows the functional and time phased flow of tasks and sub- 
tasks, the man hours planned for each task and subtask, proposed sub- 
contracts, and suitable milestones. The key personnel who are to be 
assigned to the study will be present at this orientation meeting and will 
be expected to discuss detailed plans for their respective areas of 
responsibility. 

5.3 Technical Performance, Review, and Evaluation 

Throughout the duration of the contract, special working 
sessions, informal reviews, and special conferences will be held at 
times and places to be determined by NASA. Regular inform a .1 monthly 
reviews of technical progress will be scheduled. 

The contractor will present formal reviews as required. These reviews 
will probably be required at the end of the third, sixth, eighth and 
eleventh month of the study. 

5. 4 Preparation and Release of Documentation and Software 

A list of interim reports, final reports, and other de- 
liverable documentation to be provided by the contractor is contained 
in Appendix D. All computer programs, program documentation, and 
instructions developed in connection with this study shall become the 



properly of NASA and shall be prepared in accordance with written 
instruc'lions from the NASA- 

The contractor shall obtain approval from NASA prior to release of 
data, publication of articles, or release of any information resulting 
from this study. 

In the area of documentation and procedures, the contractor shall 
review all applicable documents and directives and make recommendation 
for significant cost effective modifications in achieving the stated objec- 
tives of the documents as appropriate to the space shuttle program. 

Upon approval by the NASA the documents as modified shall be imple- 
mented- 

5. 5 Subcontracts and Supporting Contracts 

The contractors shall cooperate and participate in .the 
exchange and integration of information with other Government con- 
tractors performing supporting studies. This coordination and inte- 
gration activity will be as specified by NASA and will include reports, 
presentations, conferences, and other special meetings. 

5. 6 Data Management Requirements 

The contractor shall furnish all data items identified 
and described on the Data Requirement List (DRL), NASA Form 1106, 
Appendix D. The data items shall be prepared In accordance with the 
Data Requirement Description, NASA Form 9, Appendix D. 

Wherever practical, the contractor's internal documents shall be used 
to meet the requirements specified in the applicable DRD. Unless other- 
wise specified, internal documents shall not be ret 3 ?ped or reprinted 
prior to submission or use. 

5. 7 Reports 

The contractor shall submit a Phase B Final Report for 
the shuttle system prepared in accordance with Appendix D. 

The contractor will submit monthly progress reports in accordance 
with Appendix D. 
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APPENDIX A 


BASELINE SYSTEM REQUIREMENTS 


The following characteristics shall be considered as 
baseline system requirements. Variations from these base- 
line requirements should be identified by the contractor in 
the event improvements in mission capability and/or reductions 
in cost could be achieved. 


Vechicle (B-Booster 
Systems Requirements (0- Orb iter 


1. Fully Reusable Two (2) Stage Vehicle B, 0 

2. Vertical Takeoff; Horizontal Landing B, 0 

3. No Propellant Cross Feed B, 0 

4. . Aerodynamic Crossrange: Configuration (s) 0 

for low crossrange (approximately 200 n.mi.) 
and high 'crossrange (approximately 1500 n.mi.) 

5. Gross liftoff weight - 3.5 million pounds E, O 

6. The cargo bay shall be sized to have a clear O 

volume of 15' diameter X 60' length. 

7. A maximum payload capability shall be provided O 

to the Space Station orbit and return. The 
vehicle must also be capable of flying up or 

down with lighter payloads. 

8. 400,000 pound sea level thrust bell-type B, 0 

engines will be baselined in both the orbit- 

er and booster stages as further defined in 
CEI Specifications, DCN 1-0-21-00001. 


9. Sequential Ignition B, 0 

10. Intact abort capability will be provided. B, O 

This implies the capability of the booster 
and orbiter to separate and continue flight 
•to a safe landing; the orbiter to land with 
a full payload. 
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11 . 

12 . 

13. • 

14. 

15. 

16. 

17. 

18. 
19. 


S ystems Requirements (continued) Vehicle 

A Booster/Orbiter life of 100 missions B, O 

will be provided with a cost effective 
level of refurbishment and maintenance. 

The weight of passengers and removable 0 

provisions for passengers is charged 
to the payload. 


All vehicle stages shall be capable of 
ferry flights between airports. Pro- B, O 

visions for strap-on engines and/or 
auxiliary tankage may be considered. 

The Booster and Orbiter shall be base- B, 0 

lined to have go-around capability. 

The Booster shall be capable of returning B 

to the launch site. 

The .Booster and Orbiter shall each have B, 0 

a two (2) man flight crew. 

Propellant shall provide 1500 fps in 0 

excess of the amount required to obtain 
the referenced injection orbit. The 
tanks shall be sised to provide for a 
2000 fps delta V capability. 


The Orbiter crew and passenger environment O 

shall be shirtsleeve. 

Systems sensitivity to loading of fluid B, 0 

consumables shall be minimized. 
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APPENDIX B 

MISSION REQUIREMENTS 


The following mission requirements are presented to provide 
initial direction for the Phase B study. Continuous refine- 
ment of these requirements may be provided to the contractor 
by the NASA throughout the duration of the contract. Table _ 
B“1 contains a general description of the missions and mission 
requirements that have been identified as being of major 
interest in future space program planning. 

The following nominal conditions have been selected/ from the 
mission matrix discussed previously/ as the shuttle baseline 
requirements : 

1. Mission duration: At least 7 days of self-sustain- 

ing lifetime shall be provided for the mission duration. For 
missions in excess of 7 days the weight of the expendables 
shall be charged against the payload. 

2. Design reference mission: The reference mission to 

be used in designing the space shuttle is a logistics re- 
supply of a space station or space base. 

3. Reference injection orbit: The reference injection 

orbit shall be 50 X 100 nautical miles. 

4. ' Reference injection orbit IS 00 fps of usable 

capability in excess of the amount required to attain the 

reference injection orbit shall be provided. 

5. Design reference orbit: The reference orbit to be 

used in designing the space shuttle shall be a 270-nautical- 
mile circular orbit, with a 55° inclination. For purposes of 
performance calculation the vehicle shall be considered to be 
launched from a lattitude of 28.5 degrees North. 





MtSSiONfS SPACE SIATibN/ 

orbital'"'’'"'.-!^ base logistics 

CHARACTERISTICS'-'^^ SUPPORT 


PLACEMENT AND 
RETRIEVAL OF 
SATELLITES 


AITITUDEJN. Ml.) 

INCLINATION 0>£G.> 

ON-OfifilTAV <1000 FPS) 

ON ORBIT STAY 
TIA« (DAYS) 

2CX5 - 300 
2S.5-90 
1 -2 . 

^ ! 

100 - 800 
28.5-SUN SYN. 
1-5 ■ 

7 

CREW 

2 * 

2 

PASSENGERS (MlN.) 

ROTATE 
50 MEN/QTR 

2 

DISCSETIONA8Y 

PAYLOAD 



weight (1 IK® lbs.) 

VOU»^ <1000 FT.3) 
CRITICAL DIMBN. 

*70/QTR 

5-10 

1 OIA. <FT.) 

10-15 

15 



* INCLUDE PASSENGERS 
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DESISED SYSTEM CHARACTERISTICS 

The desired system charactexisti-GS listed below axe presented 
to provide initial direction fox the Phase B study. The con- 
tractor shall evaluate these desired system characteristics 
and shall recoroiaend revisions where improvements in cost and 
effectiveness would result. Continuous refinement of these 
characteristics will also be provided to the contractor 
throughout the duration of this contract. For convenience ^ 
the following tabulation of characteristics has been grouped 
under three headings; Program Characteristics, Vehicle 
Characteristics, and Operational Characteristics; however, it 
should be noted that each item applies to the total syst^. 


Program Characteristics 

1. Costs will be reported using the design reference 
mission and should not include payload costs, A 
communication satellite system is assumed- to be 
available and shall not be costed in the program. 

2. The calendar year 1972 will be used as the 
materials technological base, 

3. IOC baseline is the second half, of 1977. 

4. Flexibility shall be maintained to incorporate 
technology advancement and alternate missions, 

5. Launch rates will vary from a minimum of 25 to a 
maximum of 75 per year. Cost estimates shall 

be developed for two launch rates; 25 and 75/year. 

Vehicle Characteristics Vehicle (B-Booster 

O-Orbiter 

1. The vehicle shall have a two-man flight B, O 
crew and .shall be flyabie under 

emergency conditions by a single crewman, 

2, Provisions shall be made for deployment O 

. and boarding of a cylindrical payload of 

the size specified in Appendix A of this 
document. 
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Vehicle Characteristics (continued) 


Vehicle 


3. The crew environment shall be shirt- O 

sleeve. 

4. The space shuttle shall have an internal, 0 

sealable tunnel with a standard inter- ‘ 

face between the crew compartment and 
unpressurized payload bay, 

5. The space shuttle crew/passenger 0 

compartment atmosphere and total pressure 
shall be compatible with the space station 

and space base. 

6. Systems shall be designed for a minimum B, O 
of maintenance with ease of removal and 
replacement; maximum use of aircraft 

design practice will be used. 

7. In systems where redundancy is needed, B, O' 

•the space shuttle systems shall be 
developed to provide redundant full 

mission capability and shall avoid 
minimum-requirement, minimum performance 
backup system concepts. 

8. The space shuttle system shall provide B, O 

for safe mission termination in the 

event major malfunctions occur during 
prelaunch preparations and subsequent 
to lift-off. The desired safe-mission- 
termination capabilities should allow for* 
crew and passenger egress prior to lift- 
off and for intact separation of orbiter 
from booster following lift-off. 

9. Multiple redundance system techniques B, O 

that minimize— or eliminate system 
transients caused by system component 
failures shall be adopted. 

10. All subsystems shall be designed to fail B, 0 
operational after the failure -of the most 
critical component and to fail safe for 
crew survival after the second failure. 
Electronic systems shall be designed to 
fail operational after failure of the two 
most critical components and to fail safe 
for crew survival after the third failure. 



Vehicle Characteristics (contijiued} 


Vehicle 


11. Boost stages should be designed for B 

manned operations , but capable of oper- 
ating in an unmanned mode . • 

12. Vehicle preflight and inflight check- B, 0 
out systems should be on— board, 
consistent with short turn-around 

and low cost operations. 

13. The vehicle shall be designed for B, O 

maximum on-board control, using on- 
board and ground capabilities as 
appropriate to maximize operational 
flexibility and minimize ground 

mission operations consistent with 
low cost. 

. 14. Guidance and navigation functions shall B, O 
be performed on-board, using ground and 
other navigation aids when appropriate. 

The guidance and navigation system 
shall be unrestricted in attitude. 

15. A three-axis translation system and a B, O 
three- axis attitude control system is 
required. These systems shall be 

designed to minimize cross coupling 
which may result from normal operation 
and from potential failure inodes. 

16. The space shuttle system shall be B, O 

capable of remote or pilot-controlled 
landings. The automatic landing cap- 
ability should permit landings under 

FAA category II conditions. Autopilot 
systems similar to systems used in 
commercial aircraft shall be included. 

17. The vehicle shall incorporate on-board B, O 
provisions to quickly; and' easily place 

the space shuttle in a safe condition 
following landing. .v 

18. Survivability against hazards from 0 

radiation as specified in Joint DOD/NASA 
Survivability Characteristics document 

(S) dated 16 June 1969. 

19. Hydrogen will be baselined as fuel for B, 0 
the air breathing engines. 



Operational Characteristics 

1. Space shuttle launch sites may be 
located at KSC, Western Test Range 
or an in-land site. 

2. All-azimuth launch capability 

3. The vehicle trajectory load factors 
should be a 3g capability for 
passenger-carrying missions. 

4. The launch pad, the primary landing 
site, and the servicing facility 
shall be in the same general location 

5. The space shuttle shall have minimal 
assembly and checkout requirements 
at the launch pad. 

6. Use of specialized facilities 
(i.e., clean room, altitude chambers, 
etc.) shall be minimized. 

7 . Cargo elements containing hazardous 
material shall have self-contained 
protective devices or provisions 
against all hazards. 

8 . A variety of self-sustaining payload 
types shall be included in the payloa 
integration. Prelaunch payload inte- 
gration procedures similar to current 
air-cargo carrier operations are 
desired. In general, payloads should 
be loaded prior to moving to the 
launch pad. 

9. Limited transfer of cargo shall be 
possible through the personnel transfer 
hatch. 

10, The vehicle shall be docked to the space 
station or space base, and docking to 
accommodate personnel and cargo transfer 
should nominally be accomplished in a 
single operation. 


■S// 


Vehicle 
B, O 

B, 0 
B, O 

B, O 

B, O 

B, 0 

O 

0 

O 

O 
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Operational Characteristics ^continued) 

11. Personnel and cargo transfer shall 
nominally be intravehicnlar activity. 

12. For logistics missions, personnel and 
cargo transfer will be by intravehicular 
activity. EVA capability should be 
provided at the expense of the allocated 
payload weight. The design of the 
vehicle should not preclude EVA 
capability. 

13. - The space shuttle shall be designed 

to lift-off within a 60-second launch 
window for all launch azimuths. 

14. For the design reference mission, the 
space shuttle shall be capable of 
launch from a standby status within 
two hours and nominally would be 
launched at the next acceptable in- 
plane opportunity. The vehicle should 
be capable of staying in a launch 
status until the second in— plane launch 
opportunity. The system must be capable 
of accommodating the time between 
insertion and rendezvous for a worst 
case phasing situation. The orbit 
maneuver sequence should not be con- 
strained by systems limitations. 

15. 'By using ground facilities and other aids 

when appropriate, the space shuttle shall 
be capable of accomplishing rendezvous, 
with a passive target. 

16. Systems sensitivity to weather conditions 
during assembly, checkout, and launch 
shall be minimized. 

17. The opportunity to return to a pre- 
selected- site shall be available at 
least once every 24 hours or at more 
frequent intervals for the high cross- 
range configuration. By using alternate 
sites, more frequent emergency returns 
will be possible. 


Vehicle 

0 

B, O 

B, O 
B, O 


O 

B, 0 
O 



Operational Characteristics (continued) 


Vehicle 


18. Hypersonic lift-drag ratios will be B/ 0 

referenced to conditions at a Mach 

number of 20 and at an altitude of 
200,000 feet. 

19. The space shuttle elements shall have B, O 

the capability to land horizontally 

on runways no longer than 10,000 feet* 


20'. Landing characteristics and handling 
qualities shall not require skills 
more demanding than those required 
for operational land-based aircraft. 

21. Visibility from the cockpit during 
landing shall be comparable to high- 
performance aircraft standards. 

22. Total space shuttle turn-around time 
from landing to launch readiness 
should be less than two weeks'. The 
removal and replacement time shall be 
minimized with on-board checkout and 
module accessibility. 

23. All-electronic displays and controls 
should be used, wherever practicable f 
to replace toggle switches and 
electromechanical gages and motors, 

24. The space shuttle shall be capable of ) 
operating within the cargo range from 
zero to maximum capability. 


B, 0 


B, O 


B, 0 


B, 0 


B, O 


25. Service lines at the launch pad should 
be minimal , -preferably only for the 
main propulsion systems propellants. 

26. Maximum use of existing standards for 
the selection, design, packaging and 
integration of hardware should be 
employed, consistent with program 
operational requirements . 


27. Any peculiar GSE required to support a 
remote site landing should be packaged 
in a manner to be easily flown into 
the site. 



B, O 


B, 0 ' 


B, O 
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APPENDIX D 


SECTION 1* INTRODUCTION 


This appendix specif ies the contractual data requirements for the 
Space Shuttle System Definition Phase Contract* Data are 
scheduled for submittal to NASA in conjunction with and in 
response to applicable task requirements contained in the 
contractual statement of work. The contractor may suggest 
additions, deletions, or changes to the contract data, require- 
ments in response to the contract RPP and during performance 
of the contract. Upon contract award, the negotiated DRL shall 
be the governing document for the submittal of data to NASA. 

The Data Requirement List (DRL) and supporting Data Requirement 
Descriptions (DRD s) provide NASA and Its associated Contractor(s) 
with a program control system affording the necessary management 
visibility for effective Program Management, The system also 
provides an effective method for the identification,, definition, 
acquisition and accounting of deliverable technical and management 
documentation. The Data Management System provides the means 
for procurement of only that data absolutely essential to 
accomplishing the program mission. 

Short form instructions for completing the DRL form are. shown in 
Figure 1. This information is provided to explain the coding 
system used on the DRL for identifying the type of data required 
(i.e., for approval, review, information only), inspection/ 
acceptance requirements, frequency of submittal, etc. The cost 
information blocks (12 through 21) are not applicable unless so 
specified in the RPP, 
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DRT NUMBER 


2 ^ 


aCHMtMT NllMBfR 

Q 

DATA REQUIREMENTS LIST (DRL) 

RESPONOEH) 

( 

lieiT NUMBER 

b 

PREPANATION DATE 

9 

ITRACT rtFP number 

-c 

prrojrcT - cm ^ 

PAOE 

h 

, humbfh 

~T 


REVISION f 


INSPECT^ 

ACCEPT 


rnEOi. 

OF 

SUKM 


IMiTrAL 

SUBMITTAL 


10 AS or PATE 


1 1 COPIES 
A TTPr |b no. 



RESPONDENT PREPARATION DATE j 


IZptSPOT 

til/ 

14^ 

total 


USE X 

ACT 


COST 



IB 

PPEP COST 




lADMlM) , 


EST NO. REV 7 

19 

PREP COST 


PCS PEH REV 


(TECKI 


»EPRO AMD’ 

20 

OEVJELOP 


DELIV 

COST 


COST 


2 t PEWARxs: 


For more cxpljcic in struct ioxin in completing this form. sc€ MSF DRL Preparation Standard, DM0 18-0 16- 1 

SHORT FORM INSTRUCTIONS FOR COMPLETING NASA FORM 1106 > 


GENgRAL 

NASA Foims 1106 jind 1106 1 rmijm iwo separate sections plus headins intorinition common 
to entiip DRL ^ rrir fust section contains arquisition infoinahon, the second ^eclion contains 
cost intorination When mote than, one pa|e is requited lo comptete DRU continuation page 
(NASA Foim 1 Shall be used The numheis and letters heiov* roitespond to numbers and 
tetleis cn sample focm above 

HEADINU INFORMATION 

a ATTACHMENT NUMBER -When form i$ an attachment lo a Contract flFP. enter attach 
ment number 

b EXHIBIT NUMBER-Enter enhi-bil identification (numbers or letters) when form is an 
euhtbit to a Contract RFP. . 

c CONTRACT RFP NUMBER-Entei contiact number or RFP number, if applicable. For 
enter NASA use.' enter authority reference for DRL 
d DRL NUMBER-Entet assig.ned DRL number. (Four atphanurnecic character limit 1 
'e PROJECT SYSTEM-Enter nomenclature descriptive ol equipment 'activity to which ORL 
pel lams 

( RESPONDENT-Enter respondent name For use within NASA, enter NASA respondent 
oiganiaation 

f PREPARATION DATE— Enter actual preparation date as follows MONTH 'DAY 'YEAR 
h PAGE^Enterpagenumber. 

I REVISION-Enter ORL revision code and the revision date (MONTH DAY 'YEAR). The 
revision code mav be the DRL revision teller or number as applicable or contract modification 
nunbei iTvro chaiacter limiL> 

j RESPONDENT PREPARATION DATE -Enter MONTH DAY YEAR respondent completes 
Items 12 ihrouEh 21 

ACQUIStTtON INFORMATION 
/ITEMS NO I THROUGH ll> 

1 LINE ITEM NO.— Number line items sequentially I through Sd9 maximum 

2 DRD NUMBER-Enier identification number of DRD that is being used including source 
code letter and revision letter as applicable 

i Title— E nter DRD lille to be assigned lo responding data item or an acceptable 
alternate 

4 OPR (OPnCE OF PRIMARY RESPQNSIGILITYI-Entei office coda of NASA ef|am»tion 
levying data requrrement and designated to exercise technical and 'or admmisDative coniroi 

5 TYPE--Enter type of data code as follows* 

CODE &ESCRIPTJOH 

Applicable 10 All MSF Organiaations 

Data reqtrinng written approval by procuring activity prior to implementation into 
procurement or development program 
Applicable to All MSF Organizations Except MSC 
Data submitted to ptocu/mg activity for review not later than three weeks prior to 
project imptemeniation Data shall be considered approved unless contractor has 
been notified of disapproval prior to project impfementation 
Applicable to MSC Only 

Data submitted to procuring activity for coordination surveillance, information, 
review and or management control 
Applicable to All MSF Organizations Pn^p 
Data Submitted lo proounng activity for eaordmaiion, surveillance er mformalion 


CODE 

INSPECTION 


ACCEPTANCE 


1 

Source 


Source 


2 

Destination (OPR) 


Destination (OPR) 


3 

Source 


Oestir^ation (OPR) 


4 

Certificate of Conformance (Mandatory) 

Not Applicable 


5 

Ceitificate of Conformance (Optional) 

Not Applicable 


6 

No Inspection Required 


No AeceptaAce Required 

7 FRE() OF SUBM -Enter frequency of submittal code as 

follows! 


CODE 

DESCRIPTION 

CODE 

DESCRIPTION 


AO 

As Directed 

BW 

Biweekly (Every other weak) 

AN 

Annually 

OA 

Daily 


AR 

As Required 

OD 

Deferred Delivery 


BE 

Biinmally (Every other year) 

MO 

Monthly 

4i 

BM 

Bimonthly (Every other month] 

OT' 

One Time 


7. FREQ, or SUeM.HCpntinvem 


CODE 

DESCRIPTION 

CODE 

DESCRIPTION 

PC 

Per Contract 

PV 

Pef Vehicle 

PO 

Per Failure 

OU 

Quatlttly 

PE 

Per Event 

RD 

As Released 

PF 

Per Facility 

RT 

One Time and Revisions 

PI 

Per Equipment End Item 

SA 

Semiannuatty fOoce every six 

PJ 

Per Project 


momhsi 

PL 

Per Launch 

TY 

Three Pei Year 

PS 

Per System 

UR 

Upon Request 

PT 

Pet Test 

WK 

WM)(ly 


3 INiTfAL SUBMITTAL-Entei MONTH/DAY YEAR of initial submittal If calendar date is 
not scheduled, enter number of days preceding, dr following event to which data requirement is 
related (e.g , 90 days prior to launch) Amplify m Remarks Hem 9, if necessary 
9, REMARKS-Enter in this space; 

I. When DRD provides options, limitations may be specified m this block Other minoi 
exceptions may also be specified 

b Rofirence lo specific work ststemeni paragraph as appi icable to provide lelationship 
of date line rtem to task 

C Additional submittal rnformation, if necessary - 
d Comments which expiryn an entry made in any block of the DRL 

10. AS OF DATE-ir data is of a recurring nature, give a; of date (cutoff date) and due dale; 
e.g ,15^1 indicates input cutoirdate on 15th and due dale on 1st. Amplify m Remarks. 

Item 9, il necessary 

11. COPIES-Geneial beading defining copy submittal iequtren>enls as follows’ 

A TYPE-Ertcr code as follows 

Ctit^ DEFINITION CODE DEFINITION 

PRINT Printed Copies MICRO Mictofilm Aperture Cards 

REPRO Reproducible Copy ^ OTHER Explain in Remarks item 9 

B. NO -Enter number ol copies required opposite each type of copy furnished 
COST INFORMATION 
(ITEMS H 0. 1 2 THROUGH 21 > 


gtainad by respondent to be nude t n^i up 

The respuiiUeal SfliiU f uftwAjJ ^j^p^geueuilllg acUvity upon request 
U All M'l I lliL mi I iliiiii II M 1 III 

^ta to be retained by lesoondent and reviewed by NASA on request.^ 

6 INSPECT ACCEPT -Enter fnspeciron Acceptance code as follows* 


4PONDENT ALL COST DATA WHETHER ESTIMATED OR ACTUAL SHOULD REPRESENT 
^JAL COST. 

OTE The Data Item Cost Estimate (DICE) form or eQuivalent, rnay be used m 
tie^f compretmg Items 12 through 2b Consult MSF Dau Cost Estimating and 
AnarViis Standard, DMOia-DlS-1 for DICE preparation instructions. Copies may 
be obt>«d from OFFICE OF MANNED SPACE FLIGHT, MSD. NASA 
Washihgt^DC 20S46 

THE SECTfON Of^STS IS MDT TO APPEAR ON COPY OF ORL PLACE DytfN CONTRACT, 

12, RESPDT USE percentage of data usage by respoadenl if r^ondent does not 

use data whatsoever, enteS^ percent if he makes total use of data, em IDO percent. If 
DRL IS being used tor inter \^SA data acquisition, substitute "NASj^espondent" for 
Conuactor 

13 EST'ACT-Entez EST or AC^o indicate that total cost i^stimated or actual. 

U TOTAL COST-Eoter sum of PrnM/alioo Cost (Adminisyative), Preparation Colt (Tech- 
mcal) Reproduction and Delivery Cost\od OevefopmeirtO^t (items P, IB. 19 and 20) 

15 EST. NO. SUBM'PGS PER SUBM -E^r estimat^umber Of timos (he dau will be sub- 
mitted during the period of perfocmance estimaied average 

number of pages per submittal 

16. EST. NO. REVTGS PER REV -Entei tJ^slWted number of trmes data will be revised 
dusing period of perfornaace. Following Ihy^ash ( N^lar estimated average number of pages 
per re VIS ion. 

17. REPRO AND OELIV. COST-Erj^ only cost of dati?gc^roduction, packaging, storage, 
and deliveiy. 

IB PREPi. COST (ADMINl-Er^ only those costs associated typing, charting, proofing, 
layout, and purely a6n mistr a luA functions. 

19, PREP COST (TECH)^ntei only those cost* associated Witt) fo>^ing technical fune* 
tions: Writing, dtaUmgy^stratmi, coordinating, reviewing, editing, an^^her lelated func- 
tions. including trave^Although some enginDeting time could be involved irlybove functions, 
cost of engineetm^ffLitiours should be included in Development Cost (Item ; 

20. OEVELO^^OST— This esttmste shall include any engmeefing manbou-r coiW that the 
respondent bd/eves are properly chargeable to data. If a data processing system is^^, the 
piimtiy puJ^e being the piod'xction of data, include this cost. Enbias in this field be 
specitlc^l^ identified by the respondent in Remiiks, Item 21. 

2LJ(uUUtRKS-‘Entor any commems pertinent to the cost of the data lequirements If the ' 
Dl^form or equivalent n used, state "see cost form attached " 


Figure 1. DRL Form Instructions 
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SECTION 2. GENERAL REQUIREMENTS 


2.1 Preparation of Data . In response to the Phase B Definition Contract 
requirements, the Contractor shall deliver data to NASA in accordance 
with the Data Requirements List and supporting Data Requirements De~ 
scriptions specified in section 3 herein. 

2.2 Subcontra^ctor and Other Data Requirements . The prime Contractor shall 
. state contractually to vendors and subcontractors that they make all 

requests to the prime contractor for data needed in the satisfactory 
accomplishment of their contracts. The Contractor shall validate and 
fulfill these requests, if appropriate, where the request concerns his 
or other Contractor data. When subcontractors are employed, the con~ 

■ tractor shall also state contractually to his subcontractors the require- 
ment that program data shall be furnished directly to the NASA Contracting 
Officer, when requested. 

Reference to subcontractor data in the Contractor's responses are per- 
missible, providing the references are adequate and include such identi- 
fication elements as title, number revision, etc., and the referenced data 
is supplied with the response document. 

When a document to be referenced would only be applicable to a minor or 
limited extent, the Contractor shall make every effort to Include applicable 
requirements and avoid direct reference. All referenced documents shall 
be made readily available to the cognizant center agency upon^ request. Insofi 
as practicable, the Contractor's internal documents shall be utilized to 
meet the requirements specified on the DRL. 

Any detail documentation generated within the normal course of the con- 
tracted work and not a part of the data required by the DRL shall be made 
available in accordance with the Data Requirements clause of the Basic 
Agreement applicable to the contract. 

Data Identifi cation. All data shall be organized into a series of numbered 
documents and shall reference the assigned contract number (s). All data de- 
livered, except drawings. Engineering Change Proposal (ECP's) etc., shall be 
clearly marked with the following information: 

(a) Contractor name and address, including organizational segment generating 
the data. 

(b) Title of publication 

(c) Date of publication 

(d) Contract number 

(e) DRL number and line item number. 

Type 1 documents shall be clearly marked "Preliminary-NASA Approval Pending" 
or "Approved' by NASA", as appropriate. 

Sources of information contained in Type 1 and Type 3 documents shall be 
referenced by title, author or publisher and page or section. 



Documents that satisfy the requirements of more than one .line xcem 
shall reflect all applicable line item numbers. Successive issues or 
revisions to data shall be identified in the same manner as the basic 
issue. 


2.4 


Maintenance of Data. Revisions to documentation may be accomplished 
either by individual page revision or a complete reissue of the document 
with the exception of drawings v;hich -shall be revised in accordance 
with minimum Configuration tfenagement Requirements. 


Individual page revisions shall be made as deemed necessary by the con 
tractor or as directed by the Contracting Officer. 


The document shall be completely reissued when in the opinion of the 
contractor and/or Government the document has been revised to the ex 
tent that is unusable in its present state, or when directed by the 
procuring Activity. When complete reissues are made, the entire con 
tents of a document shall be brought up to date. 


Changes of a minor nature such as typing errors, misspelled words, etc. 
shall only be made whenever a technical change is made, unless the 
accuracy of the document is affected. 

All revised pages shall be identified by placing a revision symbol, and 
date in the upper right-hand corner of the page. Each document shall con- 
tain a log of revised pages that will identify the revisions status of 
each page with the revision symbol. The list shall follcw/ the table of 
contents in each document. The line or lines revised on a given page 
shall be designated by the use of a vertical line in the margin of the 
page, and the change authority shall be indicated adjacent to the change. 

In preparing Type 1 and Type 3 data that will require periodic revision, 
the Contractor shall prepare initial documents using refastening method so 
that pages may be deleted and/or inserted. When the original document is 
so prepared, the Contractor need not submit the entire document but shall 
submit revised, amended, or additional pages as appropriate. Accompanying 
these pages will be an instruction page detailing the exact means for 
effecting the revision or amendment. 


The provisions of this paragraph do not apply to specifications in drawing 
format or end item drawings. These documents have an established procedure 
for the processing of amendments and revisions. 

2,5 Printing Requirements , Printing of final reports and data in book format 
shall be In accordance with the following general specifications: 


(a) Method of reproduction — offset. 

(b) Finished size — 8%" X 11". 

(c) Paper -- 60-pound opaque book^ 

(d) Cover — litho cover stock. 

(e) Pages will be printed on both sides, blank pages will be avoided when 
possible, 

(f) Oversize pages will be avoided when possible, but if necessary will 
be folded to 8%" X 11". 

(g) Additional color shall be used only upon approval by the COR. 

(h) Binding shall be the most economical method commensurate with the size 
of the report and its Intended use. 
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APPENDIX D 


SECTION 3 - DATA REQUIREMENTS 


3.1 Data Requirements List . NASA FORM 1106, DRL-MOlO 
identifies data line item, requirements having specific 
delivery schedules. However, additional submittals 
may be required to meet contract requirements; i.e., 
the Proposal Package contains numerous types of data 
which may be required by 'NASA to be submitted sepa- 
rately on an "As Required" basis as determined by the 
Contracting Officer, 

3.2 Data Requirement Descriptions . NASA FORM 9> having 
specific identifying numbers (entered in block 2 of 
the DRD and the DRLJ and describing in detail the 
data to be submitted, follow directly after the DRL, 


53 



ATTACHMIHT NUMBER 


EXHIBIT NUMBER 


CONTRACT/ttPP NUMBER 


10-8423 


DRL NUMBER 

MOlO 


LIttC 

ITEM HO, 


DRD HUMbtH 


DATA REQUIREMENTS LIST (DRL) 


PROJECT/SYSTEM 


space Shuttle System Program 
Definition (Phase B) 


RESPONDENT 


PREPARATION DATE 

il2 February 1Q70 
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1 Of 3 


REVISION 

H2 February 1970 


INSPCCT/ 
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FRCQ 

or 
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IHirtAU 

SUBMITTAL 


O AS or DATE 


MA019M 


Plan, Phase B Study 


NASA 


1 COPIC» 

. VvPctB” 


AR 


AR 


Submit Phase B Study Plan for approval at the Orientation meeting prior to beginning 
work (10 copies). 

Submit updated Phase B Study Plan when changes are made (10 copies). 

Reference, Statement of Work, Paragraph 5.2. 


H COPIED 


PRINg 10 
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t 

HI 

TM003W 

1 Plan, Phase B Test 

NASA 

mm 
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AR 


AR 


cnSubmlt as a part of the Phase B Study Plan at Orientation meeting for approval, 
•’^Submit summary and changes with Monthly Progress and Status Report, 

Submit results accomplished In final reports* 

Reference, Statement of Work, Paragraph 4,1, 4,4, 4,5 


11 COPIES 
A JQ 


MA020M 


Reports, Pro.lect Progress and Status 


NASA 


AR 


AR 


t 0 


Submit Monthly Progress Reports for each 30 day cutoff date within 15 days after cutoff 
date,, l,e., initial submittal 45 days after contract go-ahea<^ monthly thereafter. 


PRINg 5q 


MA021M 

’Report - Monthly Status, Mass Propertie 

i NASA 

B 

0 


AR 


Submit Monthly Progress Reports for each 30 day cutoff date within 15 days after 

cutoff date, l.o., initial submittal 45 days after contract go-aheadj monthly, there- 
after 

Rftferenoe. Statement of Work. Appendix E. 
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REVISION:' 
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(COflTINVATION SHEET) 
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SE006M 


Aerothermal Wind Tunnel Data 


12 Febrnjary 1970 


NASA 


Submit data immediately upon acquisition and reduction to coefficient form. 
Reference, Statement of Work, Paragraph 4.1.5. 



1 

6 

2 
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a 

Documentation, Propulsion Tradeoffs 

NASA 


Submit preliminary tradeoffs 90 DAC (20 copies). 
Submit updated tradeoffs l80 DAC (20 copies). 
Submit final tradeoffs 360 DAC.* 

Reference, Statement of Work, Paragraph 4.3. 


2 3 

TW004M Proposal, Major Structural Tests 


Submit within 90 DAC. 

Reference, Statement of Work, Paragraph 4.5. 


8 MA022M 


Report, Technology Requirements 


NASA 


Submit Quarterly Technology Requirements Reports by the 20th day of the final month 
of each calendar quarter. 

Reference, Statement of Work, Paragraph 4,6. 


CM009M 


Documentation, Interface Control 


NASA 


5 8 

3 


Submit ICD's and changes as generated. 

Submit preliminary ICD's l80 DAC (50 copies). 
Submit final ICD's 360 DAC.* 

Reference, Statement of Work, Paragraph 4.4. 
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DATA REQUIREMENTS LIST (DRL) 

(CONTINVATION SHEET) 


l>RL riUMBERt 
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Report, Design Data Book 


Submit Design Data Book as requested (5 copies). 
Submit Design Data Book 360 DAC.* 

Reference, Statement of Work, Paragraph 4.1. 


REYISIOHt 

12 Febraary ISTO 


NASA 



MAOISM 


Report , Review and Status Meeting 


NASA 


Submit brochures and viewgraphs at time of meetings. (One set of viewgraphs and slides 
for interim meetings and] 4 seta of viewgraphs and slides of final review.) 

Submit minutes and action items 15 days after meeting (20 copies). 

♦Brochures 

Reference. Statement of Work, Paragraphs 5-0 and 5.3. 
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Submit Preliminary Part 2 data 24o days after contract go-ahead (DAC) (100 copies) 
S Submit drafts of Part 1 330 DAC (20 copies) for approval.** 

Pinal submittal 360 DAC.* 

Print 500 Part 1 and 350 Part 2 


AR 
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if 
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Document , 'Program Management Plan 


NASA 


(Partial Pinal Report - Part 3) 

Submit Program Management Plan 24o days after contract go-ahead (DAC) (100 copies). 
Submit final document 360 DAG,* 


Reference, Statement of Work 4,7-1 


l4 1 SEOOIM I Docu ment , Engineering & Development Plaji NASA } J | 

■5 (Partial Pinal Report - Tart 3) ~ 

Submit Engineering and Development Plan 240 days after contract- go-ahead (DAC). (100 
copies). 

Submit final document 360 DAC.* 

Reference, Statement of Work 4,7,2. 
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15 MPOIOM 


NASA 


Document, Operations Plan 


(Partial Pinal Report - Part 3) 

Submit Operations Plan 240 days after contract go-ahead (DAC) (lOO copies). 
Submit final document 360 DAC.^ 

Reference, Statement of Work 4,7,3. 



l6 TMOOIM 


Document, Facility Utilization & Manufacturing NASA 


(Partial Pinal Report - Part 3) 

Submit Facility Utilization & Manufacturing Plan 240 days after contract go-ahead (DAC) 
(100 copies). 

Submit final document 360 DAC,* 

Reference, Statement of Work, Paragraph 4.7.4. 


17 TM002M ■ 


Document, Preliminary Test Plan 


NASA 


(Partial Pinal Report - Part 3) 


^Submit Preliminary Test Plan 24o days after contract go-ahead (DAC) (100 copies). 
Submit final document 360 DAC,* 

Reference, Statement of Work, Paragraph 4.7.5. 
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Maintenance Plan 
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Submit Logistics and Maintenance Plan 240 days after contract go-ahead (DAC) (100 copies) 
Submit final document 360 DAC,* 

Reference, Statement of Work, Paragraph 4,7.6, 
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19 I MP003M I Schedule | NASA | 3 | |i 

(Partial Pinal Report - Part 3) 

Submit Program Cost and Schedule Estimates Plan 240 days after contract go-ahead (DAC) 
(100 copies). ' 

Submit final document 360 DAC,* 

Reference, Statement of Work, Paragraph 4.7.7. 
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PREVIOUS EDITIONS 0BS01.ETE 
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REVIStOMi 
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DATA REQUIREMENTS LIST (DRL) 

(CONTINUATION SHEET) 


* ® Drawings* Lists* Pom 1 and ■ 

20 j SE002M Mierofllm I NASA 

Submit preliminary drawing's as required for technical review by COR. 
Submit preliminary drawings 240 DAC (50 copies). 

Submit final drawings 360 DAC,* 

Reference, Statement of Work, Paragraph 4.4. ’ 


NASA 


CM007M Specification, OEI Part I 


Submit separate specifications for the booster, orbiter, and all other identifiable end 
items . 

Submit preliminary specifications 240 DAC (50 copies). 

Submit final specifications ' 360 DAC.* 

Reference, Statement of Wor, Paragraph 4.4. 


3 4 

CMOO 8 M 1 Specifications, Non CEI NASA 


♦Submit separate specification for the Space Shuttle Systems and all other Identifiable 
non- CEI items. 

Submit preliminary specifications 24o DAC (50 copies). 

Submit final specifications 36 O DAC.* 

Reference, Statement of Work, Paragraph 4.4. 


2 

SE005M 

3 

Report - Detail Mass Properties 

NASA 

S 

3 


Submit report 240 days after contract go-ahead (DAC) (50 copies). 
Final submittal 360 DAC,* 

Reference, Statement of Work, Appendix E, 








































APPENDIX D 


DATA REQUIREMENT DESCRIPTIONS 



national aeronautics and space administration 
DATA REQUJREMENT DESCRIPTION 


1 title 

Plan, Phase B Study 
"3- use 

To define the contractor’s planned method of 
accoKipllshing the tasks set forth in the 
Statement of Work. The contractually Approve 



Plan will be the primary technical guideline NASA 


as well as NASA ’ s program control document 


for study task definition. 


(NTERBELATIONSHIP 


6, REFERENCES 


Statement of Work, Para, 5 


NHB 2330.1 


6 . PREPARATION INFORMATION 

5.1 SCOPE: This Data Requirements Description establishes the 

preparation requii’ements for a detailed study implementation 
plan covering the Phase B definition study requirements 
specified in the PPP Statement of Work. The plan will be an 
updated version of the contractor's proposed study plan 
modified to reflect NASA guidance at contract negotiations. 

8.2 CONTENT: The pl an shall l ticl33.de-..aaL ..a .mlQlmum^.tixe^ 

ln;tpi ?fiat l.qq : A description of planned activities for each 

identifiable requirement. The plan shall utilize flow diagrams, 
work breakdown structures, logic networks, matrices and other 
similar means to reduce the amount of verbal descriptive 
material. The plan shall be logically structured to Include all 
the program management requirements specified in the statement 
of work. Included. shall be the fo llowing: 

^ A, Subcontract Plan 

As applicabie-to' Phase B, the contractor shall prepare a 
subcontract plan which includes: A listing of the make or 

buy items, selected vendors, the method of procurement, 
procurement schedules, and procedures by whl^ch control will 
be exercised over the subcontract effort. iThe subcontract 
plan shall be included in the Pro,1ect Manaccement Plan- ! 

y' B. Organization Requirements . 

The contractor shall designate his program organization and 
the key personnel assigned to perfonn/supervise the contract 
task specified in this statement of work. 
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MA019M 


Ian, Phase B Study (continued) 

)(C. Logic Network 

The contractor shall Include in. t he Pro.lect Man agement 
Plaixa logic network of activities and events in direct 
relation to the Work Breakdown Structure developed, 
and in sufficient density to depict his planning, 
implementation, and other major milestones type infor- 
mation that will provide NASA a clear understanding of 
the contractor's plan for accomplishing the requirements 
of Phase B work statement. A .description of each logic 
network event and activity shall be included to clearly 
define the work Involved in the accomplishment of the 
event . 

D. Statement of Work 

Phe contractor shall define the method of accomplishing 
the tasks and subtask required by the RPP Statement of 
/iTork. The contractor's definition of accomplishment 
should Include a detailed description of each task, 
the responsible contractor's organizational element, and 
planned manpower and/or hours required for each task 
shall be presented. Additionally, expenditure of resource 
(manhours, materials, etc.) shall be projected and kept 
current in the monthly progress reports, 

X E. Work Breakdown Structure 

The contractor shall develop the Work Breakdown Structure 
(WBS) and shall ensure the integration of all technical 
and management activities within the frame work establishe 
by the WBS. The contractor shall develop and delineate 
the WBS to a level recommended as a manageable unit for 
planning and control, 

3,3 FORMAT ; 

A. Cover - The cover shall contain the contractor's name 
and address, title of document, date of publication, 
contract number, DRL number and DRL line item number. 

B. Title Page - Same information , as cover page plus signature 
block for cognizant authority's signature. 

C. Table of Contents - Shall list major divisions and sub- 
divisions of the plan* Each entry shall include page 
number reference. 



moi9n 


Plan, Phase B Study (continued) 

D. Introduction - Shall be a concise summarization of the plan 
and shall be self-explanatory, presenting such information as 
the objectives, scope, technical considerations, accomplish- 
ments constraints, etc. 

E. Main Body of the Document - Shall present as a minimum the 
information required as outlined in content paragraph of this 
DRD plus additional data as determined necessary by the 
contractor. 

F. References - If required, a list of references shall be included 
showing author, title, sources, etc. 

G. Appendices - Shall be used when necessary to present supple- 
mental or incidental information, detailed tabulations or 
derivations or graphic representations. 

8.4 MAINTENANCE 


This plan will be modified to reflect NASA guidance at negotiations 
and at the orientation meeting immediately following contract award, 
and maintained current with NASA approved changes through the 
Phase B contract. 

8.5 DELIVERY 


Submittal requirements for this data shall be as specified on the Data 
Requirements List (DRL). 



NAtlONAt AgROHAUtlCS AHO SPACt ADMINI$TR*TIO« 


DATA nmummmi ssscription^ 


TITLE 


a NUMBER 

Plan, Phase B Test 



USE 


4 DATE 

16 January 1970 

To provide MSA with Phase B test 
better coordination and avoidance 
duplication of test. 

{>lanning for 
of any 

S.bsCAKIZATIOK 

MSA 

> INTERRELATIONSHIF 



Major Structural Test Proposal 

Paragraph 4,4 and 4,5 of the Statement of Work 



* PREPARATtON INFORMATION 


8*1 SCOPE: This Data Requiretnents Description (D8D) establishes the 

preparations requirements for a Phase B Test Plan for all space shuttle 
system/ subsystem- tests. 

8*Z CONTENT /FORMAT: Ibe Phase B Test Plan shall be a stiirmary schedule 
of all test planned, during Phase B, with a supporting concise definitioi 
of the testjt requirements, funding, and current status of each test plani 
(Reference Paragraph 4.4 and 4.5^ 

8*3 HAINTENANGE; The suimnary schedule plus changes and supporting 
information shall be submitted as a part of the Kotithly Progress R^ort* 

8*4 DELIVERY: The submitted requirements shall be as specified In the 

Data Requirements List (DRL) and 8*3 above* 
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NATIONAL AERONAUTJCS AMD SPACE ADMINISTRATION 

DATA REQUIREMENT DESCRIPTION 


\ TITLE 

2 NUMBER 

Report, Project Progress and -Status 

MA020M 

3. USE 

4 DATE 


16 January 1970 

To provide customer visibility of significant 

S. ORCANIZATJON 

events occurring during the reporting period 
and status of contract schedule milestones and 


other significant areas within technical and 
administrative disciplines. 

NASA 

7. INTERRELATIONSHIP 

REFERENCES 


8. preparation information 


8.1 SCOPE: This Data Requirement Description (DRD) establishes the 

requirements for the preparation of a Monthly Progress Report covering 
a description of technical and administrative progress and status in 
major and significant activities, leading to the accomplishment of 
contractual objectives and correction of problem areas. 

8.2 CONTENT: The report shall Include as a minimum the following 

information: 

A. Reporting against master development schedules as they occur 
covering a comparison of planned work aiid milestones for the 
past month vs actual accon 5 >lishments. Deviations from the 
planned work shall be given in sufficient detail to enable NASA 
Project Manager to have clear visibility as to the cause and 
corrective action. 

B* Include listing and description of the planned effort for the 
next two months* 

C. List the 5 to 10 most significant problems (technical or 

management) in order of importance and give a description of 
the problem and corrective action being taken. 

8.3 FORMAT: The format and arrangement of the report may be as determined 

by the contractor* Illustrations and photographs shall be held to a 
minimum consistent with the information being provided. The report shall 
not exceed 15-20 pages* 

8.4 DELIVERY: The reproduction, distribution, and frequency of submittal 

of this report shall be as specified on NASA Form 1106, Data Requirements 
List (DRL^ • 
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NATIONAL AERONAUTICS'AND SPACE ADMINISTRATION I 

DATA REQUIREMENT DESCRIPTION 


\ TITLE 

2. NUMBER 

REPORT - Monthly Status^ Mass Properties 

MA021M 

3. USE 

4 DATE. 

Provides visibility of mass properties 
required to conduct the program. 

l6 January 1970 

5, ORGANIZATION 


NASA 

7 . INTERReLATlONSHIP 

6. REFERENCES 

Statement of Work, Appendix E 
— — — — — 

SP-6004 (NASA) 


8. PREPARATION INFORMATION 


This report. shall present the results of utilizing the oass property 
control procedures outlined in MIL-M- 383 IO-A and Appendix B. 

The monthly status report shall consist of the report elements 
Identified in table 1, column 4, of MIL-H- 38310 -A with the exception 
that the reporting forms identified in the paragraphs discussing 
each report element shall be replaced by the reporting forms 1 thru 
5 attached or an approved equivalent. 

Form 1 - Design Data Statement - Minimum acceptable 

Information 

Form 2 - Summary Weight Statement - Minimum acceptable 

information 

Form 3 - Detail Weight Statement - Hot required monthly 

Form 4 - Sequence Mass Properties Statement - 

Equivalent computer output acceptable with prj 
approval 

Fom 5 - Summary Hass Properties Statement - 

Equivalent computer output acceptable with prior 
approval 

This report will provide the above data consistent with the ohasa 
of the program. 
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national aeronautics and space administration 

DATA REQUIREMENT DESCRIPTION 


1 TlTUE 

Aerothermal Wind Tunnel Data 


To provide NASA with a guide for structuring its 
program for study and evaluation of contractor data 
and results. 


3 number 

SE006M 


4 OATE 

February 10, 1970 


7. INTERHELATiONSHIo 



Paragraph 4, 1. 5 of Statement of Work 


8. preparation information 

8. 1 SCOPE: This Data Requirements Description establishes the preparation 
requirements of aerothermal wind tunnel data, 

8. 2 CONTENT: These data shall encompass all wind tunnel aerothermal 
studies on the space shuttle candidate vehicles (orbiter, booster and 
combination) including force and moment, heating, pressure distribution, 
oil flow and other flow visualization studies. 

Immediately upon acquisition and reduction of the data to coefficient form 
it shall be submitted to NASA as follows; 

A, All force and moment, pressure distribution and heating data obtained 
at discrete points (such as by use of thermo-couples) shall be sub- 
mitted on magnetic tape through a data bank system, such as SAD 
' SACK. 

Bo Reproducible copies of all other aerothermal data (e=g. . oil flow, 
schlieren, phase change paint heating, etc. }, 

8o 3 FORMAT: Standardized formats and procedures for submitting data will 
be established by NASA and given to the contractor prior to initiation 
of the Phase B study. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


DATA REQUIREMENT DESCRIPTION 


\ TITLE 


Proposal, Major Structural Test 


To provide NASA Major Structural Test proposal 
for major structural demonstration test plans 
for potential NASA supplemental funding. 


2 NUMBER 

TM004M 


4 DATE 

16 January 1970 


5, ORGANIZATION 


7 . INTERRELATIONSHIP 


6. REFERENCES 


Paragraphs 4.4 and 4.5 of the Statement of Work 
Phase B Test Plan 

Appendix 

8. PREPARATION INFORMATION 


8.1 SCOPE: This Data Requirements Description, establishes the preparation 

requirements for a major structural denronstration test proposal during 
Phase B. 

8.2 CONTENT /FORMAT : The Major Structural Test Proposal shall be prepared 

in response to Paragraph 4.5 and Appendix F of the Statement of Work, 

8.3 .DELIVERY; The submittal requirements shall be as specified in the 
Data Requirements List (DHL). 
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NATIONAL AERONAUTICS AKD'SPACE ADMINISTRATION 

DATA SeOUlREMSHT DESCRIPTION 


1 TJTLE 

< 2 NUMBER 

Document, Propulsion Tradeoff 

SE003M 

3. USE 

To provide vehicle/engines tradeoff data to NASA, for ' . 
main, auxiliary and airbreathing engines definition 
by NASA and engines contractors. 

* DATE 

January 1970 

S. ORCANlZAflON 


NASA 

7. INTERRELATIONSHIP 

6. REFERENCES 

Appendix F 

c 

S; PREPARATION INFORMATION 


8.1 SCOPE: 


This Data Requirements Description (DED) establishes the. preparation 
requirements for Propulsion Tradeoff Data. 

8.2 CONTENTS /FORMAT; 


The Propulsion Tradeoff Data shall be prepared in accordance with require- 
ments of Paragraph 4.3.1 of the Statement of Work and Appendix F- thereof. 

8.3 MAINTENANCE: 

- 

Substantial changes in data, after initial submission, shall be submitted 
to NASA with any supporting information. 

8.4 DELIVERY: 


The submittal requirements shall be as specified on 
List (DRL) and 8,3 above. 

the Data Requirements 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

DATA REQUIREMENT DESCRIPTION 

1 TITLE 

2 NUMBER 

Reports, Technology Requirements 

MA022M 

3 USE 

4 DATE 

To provide NASA with timely exposition of technology 
requirements for space shuttle configurations under 
investigation, to serve as guidance in conducting the 

February 10, 1970 

Si organization 

Space Shuttle Technology Program, 

NASA 

7. INTERRELATIONSHIP 

Paragraph 4, 6 of Statement of Work 

6. REFERENCES 


B. PREPARATION INFORMATION 


8.2 


8. 3- 


8.4 



69 


SCOPE: This Data Requirement Description establishes the requirements 
for the preparation of periodic reports covering requisite supporting re- 
search and technology for the space shuttle configurations under investi- 
gation. 

CONTENT: The report shall contain as a minimum: 

A. Identification and definition of those items of technology which are 
critical or pacing to a particular design, would further enhance the 
design, or would decrease the development risk involved with the 
design, 

B. Statement of the need for technology data, indicating the specific 
range of data needed to support the space shuttle design effort and 
the desired schedule of technology input to the contractor. 

FORMAT; The format and arrangement of the report may be as deter- 
mined by the contractor. The report shall be concise, presenting only 
that information necessary to define the needed technology, establish 
its importance to the design, and support the desired schedule for data 
feedback. 

DELIVERY: Submittal requirements for this report shall be as specified 
on the Data Requirements List, 
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NATIONAL aeronautics AND SPACE ADMINISTRATION 

DATA REQUIREMENT DESCRIPTION 


1 TITLE 

2 NUM8FR 

Documentation, Interface Control 

CM009M 

3 USE 

Provides control of hardware interface 
areas . 

4 DATE 

August 28, 1969 

5. organization 


HASA 

7» INTERRELATIONSHIP 

6, REFERENCES 

statement of Work, Paragraph 4.4 



8. PREPA^?AT!ON INFORMATION 


SCOPE; This Bata Requirement Description (DSD) establishes 
the requirements . for the preparation of documentation 
covering physical, functional, procedural requirement s 
interface control. 


8.2 GONTEWTS: 

8*2.1 Physical ICD - This documentation shall plctorlally and 

dimensionally define and document the physical configuration 
of two or more Contract End Items at Interface locations. 
Only those items where a change on either side of the 
Interfacing elements may require a change of the matching 
item or configuration shall be clearly depicted and made 
subject to interface control. 

8.2.2 Functional ICD - This narrative documentation shall define 
the requirements common to two or more CEI‘s ab a physical 
interface required to assure functional compatibility of 
CEI's. Punctlonal^ICD’ s shall be used to correlate funct- 
ional requirements definitions of the applicable CEI 
specifications and to maintain effective change control of 
the Interfaces. The subject of structural loads, environ- 
ment (natural and induced), electrical, fluid, and 
pneumatic criteria when specified applicable by RASA shall 
be documented as related to the physical Interface. 

8.2.3 Procedural ICD - This narrative documentation shall contain 
procedural and human factors requirements, ccmmon to two or 
more CEI's, nhich are pertinent to the design and/or change 
control of interfacing hardware. When specified by RASA 
this documentation »hall include identification of environ- 
mental conditions required to protect and support life 
within and without the applicable interface area, such as 
temperature and air control, protective clothing, emergency 

^ procedures and safety equipment. ^ ^ ^ 
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Documentation, Interface Control 
Preparation Information (Continued) 


CM009M 

August 28, 1969 


3.3 FORMAT: The documents shall be vfrltten In general accordance 

with the Initial release and its revision, 

B.4 MAINTENANCE: Revisions to ICD's shall be made with Inter- 

face Revision Notices (IRN), 

8.5 DELIVERY: The reproduction, distribution and frequency of 

submittal shall toe as specified on the DHL. 



HATIOKAL aeronautics AND SPACE ADMINISTRATION 

DATA REQUIREMENT DESCRIPTION 

1 . TITLE 

2* NUMBER 

Report, Design Data Book 

SE004M 

3. USE 

4/daTE 

1. To provide a current compilation of design 

16 January 1970 

criteria, assumptions, guidelines, analytical 
methods, experimental method and theories 

5- ORGANIZATION 

(equations) used for design. 

2, To provide an orderly method and record of 
any changes approved by RASA* 

NASA 

7 . INTERRELATIONSHIP 

Appendices A, B, C & S 

Design Criteria 

Natural Rnvlronments Criteria 

6. REFERENCES 


8- PREPARATION INFORMATION 


8«1 SCOPE: This 13ata Requirements Bdscriptlen (CRD) establishes 

the requirements for compilation of current design data used 
to perform the contractoral effort* 

8.2 COiJTBaiT/T'ORHAT: The Design Data Book shall contain all 

design criteria, natural environments criteria, assumption, 
guidelines, analytical methods, experimental methods, and 
theories (equations) used to design the Space Shuttle System 
and Its subsystems* One section of this report shall show 
the origin of each item and changes iif any made subsequent 
to contract go-ahead. 

8.3 MAINTEHAKCE: This report shall be kept current and shall 

reflect the then present design practices. Changes shall 
be made only with RASA notification and approval. 

Preparation shall be according to the contractors practices 
(format, typing, binding, etc.)* 

8.4 DSLI\inSRY: A then current draft upon request of RASA. And 

distribution, reproduction, and frequency of submittal shall 
be specified on the DRL. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

DATA REQUIREMENT DESCRIPTION 


1 TITLE 

2. NUMBER 

Report, Review and Status Meeting 

MAOISM 

3 USE ^ 

4 DATE 

December 19, 1969 

To provide NASA with contract review material 
used in oral presentations 

5. ORGANIZATION 

• 

NASA 

7 INTERRELATIONSHIP 

6. REFERENCES 

Reference, Statement of Work, Paragraphs 5*0 
and 5,3 



8 PREPARATION INFORMATION 


8.1 SCOPS; This Data Requirements Description estahli'shes the 
preparation requirements of review presentation material, 

8.2 COMTMT: Review reports will be provided as required on 

significant results, problem areas, and future plans for the 
study effort. Included in the report package will be: 

A. Briefing brochure. 

B. Copies of all vu -graphs, slides, film, or other 
presentation material. 

C. Hinutes of the meeting, 

D. Recording of action items resulting from the meeting. 

8.3 DELIVERY; The distribution, reproduction, and frequency 
of submittal of this package shall be as specified on the 
Data Requirements List (DHL). 
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NATIONAL AtRONAUnCS AND SPACE ADMINISTRATION 

DATA REQUIREMENT DESCRIPTION 


Report, Phase B Final 


To provide a comprehensive report of the 
complete study effort accompli shed during 
Phase B Definition. 


2. NUMBER 

MA016H 


A DATE 

16 January 1970 


5. ORGANIZATION 


NASA 



8. PREPARATION INFORMATION 


6.1 SCOPE 


This Data Requirement Description establishes the preparation of require- 
ments for a final report vhtch provides pertinent results of the study 
effort. 

COMTEai /FORMAT 


The final report shall be presented in three (3) parts or volumes and 
contain the following descriptive information: 

A, Part 1. Rg«»rurlve Summary: This part of the final report shall, be 

separately bound and provide comprehensive and concise descriptive 
information of results of the study effort and definitive configura- 
tion data for the selected design (l.e, , inboard and outboard profile 
schematics, photographs, etc.). This summary shall also provide over- 
all schedules and costs for development and operational phases of the 
program. 

B. Part 2, Technical Summary ; This part of the final report shall be 
separately bound and consist of the following: 

(1) Design and functional descriptions of selected configuration 

(2) Systems engineering documentation 


(3) Trade-off study conclusions 

(4) All technical considerations pertinent to selection of the 
contractor's proposed configuration/design. 


(5) Salient description of the proposed phase C/D program plana, 
sub-plans and other related documentation including program 
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eport. Phase B Final 

Preparation Information (Continued) 

(b) All other technical data determined necessary to sumaarlze 
the design approach. 

(7) This report shall be formatted with a direct correlation to 

the work statement by section (4.1, etc.) and subsection. 

In addition, such overlapping Items as cost analysis and trade- 
off data, engineering cost estimates, schedules and milestones, 
and mass properties analyses shall be reported separately. 

C. Part 3. Program Acquisition Plans ; This volume shall contain 
specific requirements /plans, for the design and development/ 
operation (phases C and D) of the program, applicable schedules,, 
and a description of the contractors approach to meeting these 
requirements and schedules. This volume shall be structured in 
a manner that will allow separation of booster specific and 
orbiter specific requirements /plans, e.g. , test plans would, or 
could be covered in 3 sections as follows: 

Section I - Overall Space Shuttle 

Section II - Booster 

Section III - Orbiter 

This report shall be formatted with a direct correlation to 
sections of paragraph 4.7 of the statement of work, as a minimum. 

t.3 FORMAT ; Each volume or section shall contain as a minimum the following: 

-A. .Cover - The cover shall contain the contractor's name and address, 
title of document, date of publication, contract number, DRL number, 
and DBL line item number. 

B. Title Page - Same information as cover page plus signature block 
■ .for NASA approval. 

C. Table of Contents - List major divisions and subdivisions of plans. 
Each entry shall have a page number reference, 

S. Introduction • Brief narrative of scope and purpose of plan. 

B, Main Body of -Plan - Complete descriptive material on the- subject 
to be covered. 

. F. Appendices - Provide as necessary to present supplemental Informa- 
tion (i.e. , trade study results, applicable documents, etc.). 

J,4 ' DELIVERY ; The report shall be submitted in accordance with the Data 

Requirements List (DRL) • 



KATIONAL AEROMAUTICS AND SPACE ADMINISTRATiON 

DATA REQUIREMENT DESCRIPTION 
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Document, Program Management Plan 
Preparation Information (Continued) 


8.3 DELIVERY 


The delivery requirements for the document shall be specified on the 
Data Requirements List (D5L). 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

DATA REQUIREMENT DESCRIPTION 


! TITLE 

2 NUMBER 


Document, Engineering and Development Plan 

SEOOIM 


3 USE 

t DATE 

16 January 1970 

To provide the overall engineering and de- 
velopment requirements. 

5. 0RGAN17ATI0M 

HASA 

7. interrelationship 

6.REFEftENCES 


Reference j Statement of Work 4,7*2 




8. PREPARATION INFORMATION 

8.1 SCOPE: This Data Requirement Description establishes the 
preparation requirements for an Engineering and Development 
Requirements Document* 

8.2 COHTBNT; 

8.2.1 This document shall define the scope of the total engineering 
effort required. Major test articles shall be described 

and hardware development and qualification testing shall be 
identified. A discussion of the anticipated problems in the 
engineering area and their eesolution approached. 

8.2.2 The required approach to design of the end item and related 
support equipment shall be described. Included shall be 
the overall system perfoxmmtnce criteria > system design 
requirements based upon the mission constraints^ system task 
analysis, .design verification, analysis and interface require 
ments, design and performance integration, systems engineer ini 
and integration and analysis and evaluation of development 
tests. 

The document shall describe the requirements for developing 
the necessary breadboard models, engineering prototypes or 
mockupQ, and testing of critical items for design 
verification, 

8.3 DELIVERY: The delivery requirements for this document shall 

be as specified on the Data Requireraent List (DRL). 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

DATA REQUIREMENT DESCRIPTION 


> tIUf ' " 

Document, Operations Plan 

2 NUMBER 

MPOIOM 

3 U^f 

4 DATE 

16 January 1Q70 

To provide the operations plan for satisfying 
the mission operation portions of the basic 
objectives of the program. 

5. ORGANIZATION 

NASA 

7. Interrelationship i 

6. REFERENCES 

Reference, Statement of Work 4.7,3 



6. PREPARATION INFORMATION 

8.1 SCOPE: This Data Requirement Description establishes th» 
preparation requirements for a document- which identifies 
the operations requirements for the program. 

8.2 CONTENT: 

8*2.1 This document -shall describe operation activity/requirements 
and the constraints, limits, and goals required to satisfy 
the mission operations portions of the basic -program 
objective. 

8.2.2 This document shall include requirements for all ground 
operations from landing to launch and will include any 
major equipment Items. 

8.2.3 This document shall include a description of all flight 
operations Including communications, operating and control 
procedures of the tra cking and data acquisition network, 

8;2.4 Include requirements for utilization of data relay satellites 
and requirements for operation of experiments and interfaces 
with scientific community. 

8.3 DELIVERY: The reproduction, distribution, and frequency 

of delivery shall be as specified on the Data Requirements 
List (DRL). 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


DATA REQUIREMENT DESCRIPTION 


1 TITLE 

7 NUMBER 

Document, Facility Utilization and 


Manufacturing Flan ' . _ 

TMOOIM 

3 USE 

4 DATE 

To provide NASA with the requirements for all 

Februarv 12 . 1970 

major new facilities and major Government own- 

5. ORGANIZATION 

ed facillrles. Also, to identify to NASA the 


major manufacturing problems and proposed 

NASA 

solutions. 


7. INTERRELATIONSHIP 

6. REFERENCES 

Reference, Statement of Work, Para, 4.7.^ 



8. PREPARATION INFORMATION 


8.1 SCOPE: This Data Requiretnent Description establishes the 
preparations requirements for a Facility Utilization and 
Manufacturing Plan document. 

8.2 CONTENT; 

8.2.1 This document shall identify the requirements for all major 
•new facilities and major Government owned facilities for the 
Space Shuttle development, test, manufacture and operations. 
This identification shall include such items as environmental 
data, special facilities and equipment (i.e., vibration 
equipment, test stands, etc., floor space, power, utilities 
and services, and special handling capability, desired 
location) and a statement of acceptability of Joint-use and 
work around situations to meet facility man-loading factors. 

A summary of the analytical studies Justifying the need for 
new major facilities shall be included. 

8.2.2 This document shall identify the major manufacturing problems 
which will be involved in producing the Space Shuttle. 
Solutions to these problems shall be presented. Discuss the 
related manufacturing technology and processes, identify 
present state-of-the-art techniques and the new technology 
required. Items causing substantial program Impact shall be 
Identified. 

8.2.3 Use of GFE will be defined including a list of major machine 
tools and other fabrication tools. 
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Document, Facility Utilization and Manufacturing Plan (continued) 
Preparation Information (continued) 


8,2 Also Included shall be requirements for* special major 

test equipment to be furnished by the Government. This 
shall include the item description, its use, estimated 
cost and proposed location. Identify and describe those 
specific major items of GSE necessary for handling, 
maintenance, refurbishment, checkout, and ground test 
operations. 

H.2.P Requirements for procurement of Long Lead Time Facility/ 
Equipment Items shall be Included. 

8.3 DELTITERY; The document shall be submitted as specified 
on the Data Requirements List (DRL). 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

DATA REQUIREMENT DESCRIPTION 


TITI f 


Dooument, Preliminary Test Plan 


3 USE 

This DRD establishes the requirement- for a 
Phase B document which identifies the Test- 
Program requirements for Phase C & Dj 
presents the philosophy, rationale, and 
Justification to support these requirements, 
and presents the identifiable milestones in 
a program plan. 


7 interrelationship 

Prelim, Reliability Program Requirement s/Plan 
(RA-145A); Pre lira. Quality Program Requirements, 
Plan (RA-i4,6a); Prelim. Manufacturing Requlre- 
raents/Plan (TM-144 a). 


_2 NUMBER 

TM002M 


4 DATE 

November 21, 19b9. 


5. ORGANIZATION 


NASA 


6* REFERENCES 




NHB 8080.1 
NHB 8080.3 


8 preparation INFORMATION 

8.1 SCOPE: This document identifies the Test Program Require- 
ments for Phases C and Dj, presents the philosophy, rationale, 
and justification to support these requirements and presents 
the identified milestones, schedules, and costs in a 
preliminary plan. 

8.2 CONTENT: 

8.2.1 This document shall identify the Phase C and D test program 
requirements, using NHB 808O.I and NHB 808O.3 as guidelines 
where applicable, and present the philisophy, rationale, 
and Justification to support these requirements. 

8.2.2 This document shall describe the activities, tasks, and 
approaches required to assure operational flight status. 
Included shall be the results of tradeoff studies for 
determining tests requirements, and approaches in terras of 
performance, cost, and schedule effectiveness. Such 
requirements shall be based on System Engineering definitions 
of design/performance requirements, mission objectives, and 
program plans developed during preliminary analysis, and 
early definition efforts of program planning. Participation 
by Reliability and Quality Engineering In testing, evalu- 
ation, and assessment shall be described. Methods of 
implementing logistics, reliability and quality assurance 
shall be described. 

8.2.3 This document shall describe the key milestones, schedules, 
methods, procedures, resources, facilities, equipments, 
etc., required to accomplish the test program. Also the 
description and number of test articles, objectives of 
tests, the requirements for ground support equipment for 
data acquisition and evaluation, and the test documentation 
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Document, Ppeliminary' Test Plan’ (Continued) 
Preparation Infonaation (Continued) 


8.3 


requlremenfca ' shall be Included, All categories of testing 
U.e., development, qualification, reliability, manu- 
facturing, acceptance, • flight, etc-, ) shall be included. 

Items causing substantial program impact shall be Identified. 


DELIVERY: The reproduction, distribution, and frequency of 

submittal shall be as specified on the Data Requirement 
Lists (DHL). 



83 



national aeronautic^ and space administration - 

DATA REQUIREMENT DESCRIPTION 

^ ^ H r ' 7 NUMBER 

Document, Logistics and Maintenance Plan LSOOIM 

1 Hit ~ 4 DATE - 

November 5> 1969 

To provide the logistics support requirements obganizatio m 

necessary to support the specified program 
goals and objectives. 

NASA 


7 INTERREl’aTIONShTp ' ’ ' A. REFERENCES 


Reference, Statement of Work, Para, ^,7.6 

8. PREPARATION INFORMATION 

8.1 SCOPE: This Data Requirement Description establishes the 
preparation requirements for a document which identifies 
the requirements for logistics support for the program. 

8.2 CONTENT: 

8.2.1 This document shall describe the logistics requirements 
necessary to support development, test, and operation of 
•the proposed program. 

8.2.2 The logistics support philosophy in assuring .compliance with 
the requirements of the contract shall be described, 

8.2.3 Requirements for all functions of logistics support such as 
the following shall be described: 

A . Maintenance 

B. Maintainability 

C. , Control of -Support and Test equipment 

D. Field service support 

E . Transportation 

F. Propellants, pressurants, and coolants requirements 

G. Supply support and spares 

H. Training- 

I. Support Documentation 

J. Packaging and handling 

8.3 DELIVERY: The reproduction, distribution and frequency of 

submittal shall be as specified on the Data Requirements 
List (DHL) . 
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NATIONAL AERONAUTICS AND 5PACC ADMINISTRATION 

DATA REQUIREMENT PESCRIPTION 


1, TITLE ' ■ . 

Document , Ps^ogram Cp^fc^s^jjb-SPhedM^irEsfctmates 

7 NUMBER - 

To provide NASA with es£*imaVed* cost s'’ Att3 'planning data 
for new designs and/cr modlf ic'at'iohs* to ^exist'ing ‘de-*' 
signs for use in planning future space programs result- 
ing from Phases A and B ^ac'tivi ties* 

4 DATE 

16 January 1970 

5 ORGANIZATION 



NASA 


7. INTERRCLAT10N5HIP 

6. REFEReNCES 


NONE 

NHB 7121.2 
NHB 9501.2 
AFSCM 173-1 

(AUGUST 1968) 
(MARCH 1967) 
(28 NOV 67) 


8: PREPARATION INFORMATION 


A. PURPQSK - This document will proyide the NASA with information to permit an 
effective and comprehGnsi\^e evaluatiOTi.. of ‘costs for->new programs* It will 
(1) assure tha't all eiemen*t:s''c£ ‘best are considered in any NASA in-house or 
contracted study, (2) provide an effective base for comparing competing 
designs, (3) insure that contractor cost data will be compatible with Office 
of Manned Space* PTight (OM&PJ' techiilques, and (4)' provide detailed costs for 
Phase C/D ‘'planning v 

B. BACKGROUND ^INFQRMAri ON>->-»This ^'documetitrqs.rpf spared to direct contractor 
costing activities for the program Phases A and/or B (the Preliminary 
Analysis Phase and the Definition Phase of Phased Project Planning)* The 
information resulting from • these activities 'will ^provide a framework for 
cost, budget, and program planning* estimates for the balance of the program, 

i.e., from definition to completion. 

C. DEFINITIONS 

1. Non-Recurring Cost (DDT&E) : Refer to pages 4-4 and 4-5 of the NHB 9501*2 

for the definition of non-recurring cost. 

2. Recurring Costs (Production) : Are defined as those costs associated with 

producing flight hardware up through acceptance of hardware by the 
Government /^‘which Inclddd; 'all* costs ^ with: (1) The fabrica- 

tion and assembly’ of “flight K^rdwhte/' (2) ground test' and factory 
clieckout of flight hAirdwar^V" (3) sVares* to support airborne hardware 
during flight operations, (4) maintenance of GSE and spares for GSE, 

(5) maintenance of tooling and special* test equipment, and (6) sus- 
taining engineering" in* s upper ’£ of hardware production. 

3. ‘ R ecurring: ^Costs' COper"atioh§) f ^ Are defined as the costs associated with 

those activitic's Vccurr'ihg’'subsecluent to Government acceptance of the 
flight hardware, and are further identified as: 
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2 

a. Launch Opera t-ions r ..The 'costsf rd'f receJ^ving the flight hardware, 
static firings refurbishraents of static test stand, assembly 

of the vehicle, checko.ut, .prelaunch test and checkout, servicing, 
launching, and refurbishment of the launch pad. 

b. Flight Operations : The cost of mission control i mission planning, 

flight crew training, and simulation and aids required for crew 
training (not to include the costs of those identified as test 
articles), 

c. Refurbishment Costs ! The costs of those activities required to 
restore a previously flown reusable system to a flight readiness 
condi tlon. 

Cost Estimate ; A judgement of the amount of U.S, dollars at the 
. current value which are required to accomplish a new development or 
major modification. 

5. Elements of Cost (EOC) ; The most basic cost collection dimension 
(e.g., engineering labor). Refer to pages 4-2 and 4-3 of NHB 9501.2 
for a definition of EOC. 

6 . Subdivisions of Work (SOW) ; The accumulations of ext-aients of cost 
into functional categories, which explain the type of actlv.i ty 
toward which the EOC is expended, e.g., tooling (which may contain 
tooling labor, engineering labc. , and manufacturing .labor) , production, 
test, etc. 

7. Work Breakdown Structure (WBS) : A hierarchy of levels Illustrating 

the logical separation of a program into hardware elements. 

8 . Technical Characteristics List (TCP : A collection of technical, 

physical, and mission characteristics describing each WBS item. 

D. CONTENTS 


1, General 


I 

The details' presented in. the following pages may be summarized by 7 
concise groundrules, which, if, followed • by the contractor, will fully 
satisfy all NASA .requirctnents. for- CQSt Information for Phase A and 
Phase B studies. These. are: . 


a. All information will be presented according to a hardware-oriented 
work breakdown structure (WBS). The WBS will be developed jointly 
by the contractor and the NASA subsequent to contract award, and 
will be finalized within 30-60 days after contract award. 
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3 

b. The NASA Agency-wide system for establishing WBS levels shall 
be employed. Figure 1 pictorlally illustrates the levels of 
this system. 

c. Cost information shall be broken into non-recurring <fiDT&E) , 
recurring (production), and recurring (operations). 

d. For Phase B studies only, cost information shall further be 
broken Into Elements of Cost and Subdivisions of Work as 
specified by the contract manager. 

e. Cost information shall be time-phased AT THE LEVEL AT WHICH IT 
IS ESTIMATED, and accumulated to each -higher WBS level. The 
contract manager will establish a threshold level (e.g., 5% of 
the program) below which cost estimation will not be required. 

f. All WBS items should be coded in accordance with the guidelines 
enclosed. Numbers may be arbitrarily assigned, as long as 
duplications are avoided. 

g. Supporting analyses, historical costs, GER»s and other pertinent 
information used in the preparation of cost estimates shall be 
-presented. 


If the above 7 criteria are followed, this specification will be 
satisfied. 

2. Specific 

The response document will be divided into four major sections as 
follows : 

• + Section 1 - Total Program Cost Estimate Data by Work Breakdown 
Structure (WBS) Items. (Data Form A) • 

+ Section 2 - Detailed Cost Information by Elements of Cost and 
Subdivisions of Work. (Data Form B) 

+ Section 3 - Technical Characteristics Data. (Data Form C) 

+ Section 4 - Total Program Funding Schedules. (Data Form D) 

a. Section .1 - Cost Estimate by WBS Items ; This section of the 
response document will display cost estimates for specified 
WBS items, the time-phasing recommended to spread the costs 
for funding purposes, and a method to derive unit costs for 
recurring Items. This information will be presented on the 
Cost Estimate Data Form A, Figure 2. 
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When the Contractor requires access to costs of items existing 
in NASA’s inventory in order to accomplish his costing activity, 
he will request such data from the 1{IASA Contracting Officer and 
the costs of those program elements will be provided to the 
extent such information is available and/or appropriate. 

Each item of cost presented on the Cost Estimate Data Form A 
will be identified by its occurrence in the WBS. Separate 
cost estimates will be presented for the non-recurring (DDT&E) 
activities, recurring (production) activity, and the recurring 
(operations) activity. These shall be identified by appropriate 
indication at the top of each form* All data necessary to 
produce the Funding Schedule Report will be displayed on the 
Cost Estimate Data Form A. A description of the contents of 
each column of the form follows: 

(1) Identification Number : The appropriate WBS code 

corresponding to the item of cost (13 digits, 
,XX-XXX-XX-XX-XX-XX) . 

(2) WBS Identification ; The alphanumeric nomenclature of the 
item from the WBS (not limited in length)* 

(3) WBS Item Cost ; The cost estimate for the TOS item. For 
production and operations items, the WRS item cost will be 
the total cumulative cost for the number of units quantified 
in Column D. 

(4) Number of Units ; The quantity of units for each WBS Item 
used in the production and operations phases of the program. 

A value will not appear in this column for the non-recurring 
category. 

(5) Reference Unit ; The production sequence number of the first 
unit that— is "used in the recurring phase of the program. A 
value will not appear in this column for the non-recurring 
category. 

(6) Learning Index ; A numerical index of a learning rate related 
to Che recurring cost in Column C, which, in conjunction 
with the data in Columns D and E, wl!]Ll provide a method of 
obtaining unit costs. 


(7) T(i; The time (months) to design and develop or produce a 
"a^WBS Item. For non-recurring category, Tj is the cost 
duration of the DDT&E activity. For the production and 
operations activities, T^ is the cost duration of only 
the reference unit in Column E. 
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(8) Tgf The lead time (months) measured from the start of 
cost accrual for the item to the launch milestone. For 
the production and operations activities, Tg will be given 
for the reference unit in Column E. 

Spread Function ; An index number representing a cost 
distribution curve which the estimator recommends for 
the time phasing of Column C costs over the Column G 
interval 

Figure 6 contains five different curves from which one ma 
be selected for use. Cost distribution curves different 
from those in Figure 6 may also be used. Any such curves 
must be identified jn this column, and elsewhere describe 
in either tabular or mathematical form. 

(10) Launch Milestone Date ; Is the date used in conjunction 

with Tg. 

^ * Secti on 2 — Detailed Cost Information by Elements of Cos t and 
Subdivisions of Work. - .This section of the response document 
will display detailed cost information for individual WBS item 
The total cost shown in Column C, Form A, for levels 2, 3, 4, 
when required, level 5 WBS items will be divided across specif 
Elements of Cost .and Subdivisions. of Work. Cost Estimate Form B, 
Figure 3, will be used for this presentation. To minimize 
arbitrary allocations of cost in this section, specific elements 
of cost and subdivisions of work have not been identified on 
Data Form B. The contractor will propose Elements of Cost and 
Subdivisions of Work, along with comprehensive definitions of 
each, and submit these to the NASA contract manager subsequent 
to contract award and prior to finalization of the WBS. This 
will allow the contractor to align the data requirements of 
this section with those data contained in his cost data base. 

Both recurring and non-recurring cost categories will be 
displayed. The direct costs ,will be computed in total hours 
and total dollars^ by the elements of cost as applicable. Indirect 
costs will be computed in total dollars. This section will not' 
be a requirement for Phase A studies. 

c. .Section 3 - Technical Characteristics Data (TCP) i This section, 
of the response document will present the technical, physical, 
and mission characteristics which may have a significant effect 
on the cost of an item. This data shall be presented on the 
Technical Characteristics Data Form, Figure 4. 

A guideline in selecting technical characteristics, the TCD form 
should contain parameters that describe the item in each of the 
four following areas : 
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Sizing Parameters ; e.g. , total iirjpulse, weight, KWH, 
volume, etc. 


Performance Parameters ; e.g. f minijiu^m attitude change 
rate, position location-, actpal Isp/ideal Isp, ^tc. 


Complexity Parameters ; e.g,, number of restarts of the 
engine, throttling ratio of the engines, etc. 

Reliability Parameters ; e,g. , mission duration, maximum 
operating distance from Earth, etp. WOTE; Reliability 
numbers arc not to be used. 

A description of each column of Ifhe form follows: 

(1) Identification Nimiber : The appropriate WBS code 

corresponding to the item. 

(2) WBS Identification ; The alphanumeric nomenclature of 
the item from fhe WBS (not limited in length). 

(3) Quantity or Value ; The numerical .quantity or value of 
the characteristic under consideration. 

(4) Units of Measure ; The identification of the units of 
measure associated with the characteristic under 
consideration. 

C5)‘ Characteristic ! The identification of the technical 
property under consideration, 

C6) Notes ; Any brief comments or explanations which will 
Increase the clarity of the information presented. 

Since the TCD~is~used for cost parameter purposes, it 

is not necessary that the sum of lower level individual 

characteristics, such as weight or volume, equal the total 

weight or volume of the higher level WBS item. 

- • 

d. Section 4 - Total Program Fmiding Schedules : This section of 

the response document will present pn estimate of the resources 
required to accomplish subsequent phases of the program. 
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Ordinarily these schedul^e will represent the suinmarization of 
cost estimates at the lowest required level of the WBS into 
the Project Level unless otherwise specified. To accomplish 
this, the WBS low level cost estimate must be time-phased 
by Fiscal Year against t^e proposed development or production 
plan — • by usiqg the appropriate . spreading function — and the 
results summarized to produce" the Funding Schedules. Funding 
schedules for major program itejns will be presented separately 
for the non-recurring (DDX^E)*^,' Vecurrlng (production), and 
recurring (operations) . costs* Figure 5 will be used to display 
this information ihtKe response document. 


E. FORMAT 

The response document shall d’ontain the front and back matter as detailed 

below and arranged accordingly. , 

1. Cover - The cover shall cqntain the contractor or agency name and 
address, title of document, date of publication, contract number, 
applicable DRL number, and. DRL line item number. 

2. Title Page - Some information as cover page plus signature block for 
co'gnizant authority’s signature. 

3. Table of Contents - Shall list major divisions and subdivisions of the 
report. Each entry shall, include page number reference. 

4. Main Body of the Report - Shall present the cost and schedule plans in 
a sectionalized manner as outlined in Paragraph D2 of this DRD. 

5. Appendices - Shall be used when necessary to present supplemental or 
incidental information, detailed tabulation or derivations, graphic 
representations, or special cost and schedule suramarlzations. 

ROTE: ’ If the primary document is classified or company proprietary, 
a separate unclassified or non-proprietary summary will be provided.- 

6. Distribution List - Shall provide the names, addresses and copy 
requirements of all recipients of the report as approved by the 
RASA Contracting Officer or study manager. 


PUBLICATION REQUIREMENTS 


The response document shall be published in the most economical manner, 
taking into consideration the available facilities and the quantity to 


be printed. 



dl 



FRAMEWORK 


fOR 

WORK BREAKDQWM STRUCTWRES- 


STRUCTURE 

LEVEL 

EXAMPLE 

IDENTIFICATION 
• NUMBER 

PROGRAM 

2 

TO BE DETERMINED 

XX 

PROJECT 

3 

SPACE SHUTTLE 

XXX 

SYSTEM/MODULE 


ORBIT-ER 

XX 

(SUBSYSTEM GROUP) 

(NONE) 

AVIpNjC^ 

(NONE) 

-VSUBSYSTEM 

5 

6&N 

XX 

ASSEMBLY 

6 

IMM 

XX 

COMPONENT 

7 

GYRO 

XX . 


*LEVEL 5 IS THE KEYSTONE LEVEL, AND SMOOLD ALWAYS BE RESERVED FOR SUBSYSTEMS. 
OTHER LEVELS ARE ESTABLISHED RY THEIR RELATIONSHIP TO THE LEVEL 5 ITEMS. 
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General Expression; 

vis) = Ar.^ fi0+s((l!p-i»s)s-20))»:Bs3 (10+s(6s-i5)) + (1”(A+B))s^^ 
whore ;j iu- the fraction of time elapsed and F(o) is the fraction of cool 
ci-.iitiiunod, nic values of A and B select rctipectively tlic first, oecond 
and tliird Beta functions separately and an averaee of the first and flilrd 
Since l'(s) -represents the accumulation of costa,- successive intervals mus 
be differenced to obtain the cost rates as presented above and tabialated 

FIGURE 6 
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data requirement description 

iT iTTi 

Dc'awings, Lists, Form 1 and Microfilm- 

1. To document engineering data developed in areas 

of design, procurement, manufacturing, testing, s.oRGANizATtoN 

operation and verification of equipment of 

facilities. 


2. KUMBER 

SE-002M 

~ 4 . DATE 

February 10. 1' 


2. To depict the use of microfilm as applicable to 
provide an inexpensive, effective method of main- 
taining a drawing and specification record. 

7. .nt'errelaticnship .... 

Interrelated applicable to engineering specifications 
and configuration management plan. 

e. ^PREPARATION INFORMATION 

8. 1 This Data Requirements Description (DRD) establishes the requirement 
for the preparation of engineering drawings of Class II engineering data 
developed as a result of the contract effort. Drawings shall be prepare 
in ac.cordance with Specification MIL-D-1000 and contractual deviations 
thereto. The options permitted in Specification MIL-D-1000 shall be 
exercised at the discretion of the contractor unless otherwise specified 
in the contract. 


NASA 

6. REFERcKCES 

MU -D- 1000 K 
Mii-I-8500 
NHB 1440. 4 A 
NASA Form 12 £ 


8. 2 Existing engineering data to be furnished to the government shall not be 
redrawn to meet MIL-D-1000 requirements provided the' data contains 
engineering definition adequate to meet the purpose for which the data are 
required and meets the "Delineation on Engineering Drawings" and "Item 
identification and part numbering" requirements of MIL-D-1000 and 
defines the symbols and abbreviations conforming to applicable company 
standards . 


8. 3 Engineering drawings for component parts, which are furnished to the 
government, shall be marked to indicate the approved interchangeability 
or replaceability status. The engineering drawings to be marked shall be 
limited to those parts required by Specification MIL-I-8500 to be listed 
in the interchangeability and replaceability working list. New part 
numbers shall be assigned to identify parts which change status, i.e. , 
configuration of item is improved to higher degree of replaceability or 
from replaceable to interchangeable. Paragraphs 2-101.4.2, 2-101.4.3 
and 2-101.4.4 of MIL-STD-IOOA apply. 

8.4 Unless otherwise specified, this description does not include vendor- data 
considered of a proprietary nature. When data of this nature is unobtain- 
able due to excessive costs, the contractor should advise the NASA 
Contracting Officer or his representative to seek guidance. 
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Drawings, Lists, Form 1 and Microfilm 

8. 0 All original drawings for the program deliverable end-items 
shall be equivalent to or better tl^an the material requirements 
of Specification MIL-D-IOOO. 

8.6 Updating' shall be accomplished in accordance with the contractor's 
configuration requirements management plan. 

8.7 The reproduction, distribution, and frequency of submittal of 
drawings shall be as specified on NASA Form 1106, Data 
Requirement List (DRL). 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

DATA REQUIREMENT DESCRIPTION 


\ nTLt 

7 NUMBER 

Specification, CEI, Part I 

CM007M ‘ 

3 use ‘ ' " 

i DATE 

November 10, 1969 

To provide requirements peculiar to the 
design, development, test and qualification 
of the contract end item (prime equipment). 

$. 0RCANI?ATI0N 

NASA 

7 INTERRELATIONSHIP 

Reference, Statement of Work, Para, 4.4 

6 . REFERENCES 

MIL STD-490 
Appendix II 


8. preparation information 


8.1 SCOPE: This Data Requirement Description establishes the 

preparation requlranents for a Part I CEI Specification 
for prime equipment items. 

8.2 CONTSNT/PORMAT: The CEI Specification shall be prepared 

in accordance with MIL STD-490 Appendix II, The specifi- 
cation shall provide complete design, performance, test/ 
verification requirements for the end item, 

8.3 MAINTEHAHCE: The specification shall be maintained current 

with changes in program requirements. 


8.4 DELIVERY: The submittal requirements for the specifications 

shall be as specified on the Data Requirements List (DRL). 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

DATA REQUIREMENT DESCRIPTION 

Hll.E 

2. NUMBER 

edification, Non-CEI 

CM008M 

UhE 

4. DATE 

February lO, 1970- 

provide mission requirements definition, systan per- 
rmanoe requirements, performance budgets for primary 
d secondary functional areas, standard requirement 
r design, development, and operations for a pirogram, 
oject, or system (Non-CEI) . 

5. ORGANIZATION ’ ‘ 

NASA 

.nterrelationship 

6. REFERENCES 


MEL-STD-490 
Appendix I 


PREPARATION INFORMATION 


1 SCOPE: This Data Requiroment Description (DRD) establishes the preparatio: 

requiranents for a program, project, or system non-CEI Specification. 

2 CXDNIENT-PORMAT: The program, project, or systan ncn-CEI specification 

shall be prepared in accoirlanoe with MIL-STD-490. The contractor shall 
insure that the specification oontamis a specification tree shewing 
specification relationships to level 6 in accordance with the Work 
Breakdown Structure for the program. 

3 MATNTFMAWCK: The Specification shall be mainteiined current with changes 

in program requirements. 

4 DELIVERY: The submittal requirements for the specification shaill be as 

specified on the Data Requirements List (DRL) . 
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NATIONAI ALRONAUTICS AND SPACf ADMINISTRA1 ION . 

DATA REQUIREMENT DESCRIPTION 


1 TITLE 

2 NUMBER 

REPORT - Detail Mass Properties 

SE005M 

.1 USE 

Provides visibility for mass properties for 
next phase of the program. 

4 DATE 

l 6 January 1970 

s. organization 


NASA 

V^’INTERRELATIONSHIP’' 

6 REF6R£NCES 

SP 6004 (NASA) or 
MIL Spec M- 3831 O-A 

(usaf) 

8 preparation information 


This report shall present the results of utilizing the mass property 
control procedures outlined In MIL H- 3831 O-A and Appendix B. 


The detail taass property report shall consist of the report elements 
Identified in Table 1, column 3 of MIL M- 383 IO-A with the exception 
that the reporting forms identified in the paragraphs discussing 
each report element shall be replaced by the reporting forms 1 thru 
5 attached or an approved equivalent. 

Form 1 - Design Data Statement - Minimum acceptable 

Form 2 - Summary Weight Statement - Minimum acceptable 

information 

Form 3 - Detail Weight Statement - Equivalent computer 
output acceptable with prior approval 

Form 4 - Sequence. Mass Properties Statement - Equivalent 
computer" output acceptable with prior approval 

Form 5 - Summary Mass Properties Statement - Equivalent 
computer output acceptable with prior approval 

The detail weight and mass property information presented on form 3 
or its equivalent shall be consistent with the MIL H-38310-A 
Functional breakdown modified in a manner compatible with the 
modifications utilized in the phase A study and updated with 
concerned parties. 

This report will provide the above data consistent with the phase 
of the program. 
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APPENDIX E 
MASS PROPERTIES 


The contractor shall develop and maintain data for weights and 
mass characteristics for all mission phases. Weight reporting 
will be required at all major contract reporting milestones 
with complete detail submission at contract midterm and com- 
pletion {Ref. document MIL-M-38310A (USAF) July 15/ 1966, for 
mass properties formating) • Summary status data will be 
reported monthly. 

Allowances for contingencies, uncertainties, and growth are to 
be clearly identified for each configuration. Usable capacities 
use rates, residuals, etc., will be identified for each consiam- 
able (including personnel) on-board. Mass properties constraint 
(i.e., center of gravity tolerance, maximum inertia, displace 
ment of principal axes, etc.) are to be identified with source. 

Weight sensitivities shall be developed and maintained to reflec 
effects of selected subsystem or system parameters on critical 
shuttle elements and performance. 

The final report will include, in addition to the basic mass 
properties data consisting of configuration drawings, design 
data, summary and- detail data, a section providing, but not 
limited to, the following information: mass substantiating 

data, mass dependent design information, mass sensitivity as 
related to design features, critical mass uncertainties, mass 
limits, inventory capacity information for fluids/propellants, 
and mass histories/projected weight and density growth patterns. 

The attached forms (forms 1 through 5) or equivalents shall be 
utilized in reporting the data to comply with the documentation 
requirements as outlined in Appendix D and table 1, colums 3 
and 4 of MIL-M-38310A (USAF) July 15, 1966. 





SPACECRAFT SUMMARY MASS PROPERTIES STATEMENT 

m ^ 




WEIGHT 

LBS. 


•CENTER OF GRAVITY 
FEET 

~X I T j Z~ 


MCX4ENT OF INERTIA 

PRODUCT OF INERTIA 

SLUG FT^XIO- 

SLUG FT^XIO- • 



ODYNAMIC SURFACES 


BODY STRUCTURE 


INDUCED ENVIR. PROT. 


LNCH, RECOVERY AMD DOCKIN 


MAIN PROPULSION 


ORIENT CONTROL, SEP. & ULL. 


PRIME POI«l SOURCE 


POWER CONVERSION AND DIS' 


GUIDANCE .AND NAV 




12.0 


13.0 


14.0 


15.0 


16.0 


17.0 I PERSONNEL 


CARGO 


19.0 ORDNANCE 


20.0 BALLAST 


21.0 RESID.PROP.& SERV. ITEMS 


SUBTOTALS (INERT WEIGHT 


22.0 RES, PROP, Sc SERV, ITEMS 


INFLIGHT LOSSES 


THRIFT DECAY PROPELL.ANT 


25.0 


26.0 




TOTAIS (C210SS WEIQIT 


NOTES; 


IRef. MIL M- 383 IQA or SP-6004 
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SPACECRAFT DESIGN DATA STATEMENT ' 

CONFIGURATION BY DATE 



SYSTEM DESIGN 


HUB 

i.O AERODTOAMiC SURFACES 

raNG 

H, TAIL 


5.0 MAIN PROPULSION ] 

.IFT-OFp 


VOLUME TWBTTED, OUTER MOLD LINE, FI^) 




HUMBER OF ENGINES 



SURFACE AREA OF ABOVE VOLUME (FT^i^ 




MAX SL STATIC THRUST PER ENG(LB) 

1 

GROSS AREA (FT^) 

■■■ 

IIBHI 




SPAN (FT) 




TOTAL JP FUEL TANKAGE VOLUME (FTO) 


MEAN AERODYNAMIC CHORD LENGTH (FT) 




6.0 THROUGH l6.0 

1 


• THEORETICAL ROOT CHORD, LENGTH (IN) 







/max ThllCKNBSS (IN) 




PRESSURIZED SURFACE AREA (FT=^) 

-HSHI 


TEDEORETICAL TIP CHORD, LENGTH (IN) 




MAXIMUM MISSION DURATION (DAYS) 







numbM of crew 



r 2.6 BODY STRUCTURE (ALSO HAC & PYL) 

CABIN 

CARGO 

mmm 

SAC&PYL 

17.0 THROUGH 21.0 



— — VrtaiiBiMMiwuwaiaoMniiMwwialiiiinfciM 



hhh 


MAXIMUM NUMBER OF PERSONNEL INCL. CREW ! 


PRESSURIZED VOLUIvE (FT^) 





MAXIMUM CARGO (LB) 



SURFACE AREA (WETTED, FO^) 





MAXIMUM CARGO DENSITY (LE/FT3) 



MAXIMUM LENGTH (FT) 





22.0 THROUGH 27.0 



MAXIMUM DERTH (FT) 






CAPACITY “propellant WEIGHT (LB): 



MAXIMUM WIDTH (FT) 






CAPACITY JP FUEL mGHT (LB) 



1 TOTAL WETTED OUTER MOLD LINE VOLUME CFTJJ 


GENERAL/MISSION D^IGN 



1 TOTAL WETTED OUTER MOLD LINE SURFACE AREA ( 

FT^) 


MAXIMUM DESIGN (®OSS WEIGHT (LB) 


3.0 INDUCED ENVIR. PROT. 

WING 


V. TAIL 

BODY 


MAXIMUM BOOST LOAD FACTOR g 


VOLUME DELTA WITHIN 






I'l'i riT rm-niMigii 









i main engine specific impulse (LB SEC/L^ 

>■■■ 







delta VELOCITY AVAILABLE (FT/SEi 

") 



WITHIN i.O & 2.0 (p-Tf^) 






ENTRY VELOCITY (FT/SEC) 




WINDWARD UNIT WT. (LB/FT^! 






ENTRY WEIGHT (li) 1 



LEEWARD UNIT WT.(LB/FT2) 








1 4.0 LAUNCH RECOVERY AND DOCKING 

MAIN 

NOSE 

OTHER 

^^MiKgiaiiiMa!yaniiNiMaauMiakiriMiE« 








SBHHj 


- 



FACTORS OF SAFETY (DEFINE) 

HHIII 


v:AY OLEO TRAVEL (INCHES)** 







\ STRUCTURAL 

STRESS G. W. 





\i FLIGHT 



, 




k' LANDING 



CONTINGENCY (DEFINE) 



n 







1 WEIGHT (210WTH (DEFINE) 1 


□HD 


■■■■ 





AXLE TO fi mUMIQW **FUIiLY EXTBHDED TO FUHiY COLLAEBED 
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APPENDIX F 
STATEJIENT OP WORK 

SCHEDULE FOR SUBMITTAL OF ENGINE/VBHICLE INTEGRATION STUDIES, 
WIND TUNNEL MODELS AND STRUCTURAL TEST PROGRAM PROPOSAL 


Completion Date . 
from 

Start Phase B 


I. ENGINS/VEHICLE INTEGRATION STUDIES 
A. MAIN PROPULSION SYSTEM 


o Thrust Level Optimization 
o Expansion Ratio Optimization 
o Emergency Power Level 
Optimization 

o Throttle Requirements {consider 
use of other systems on-board, 
as source of thrust for orbital 
maneuvers) 

o Gimbal Angle and Rate 
Optimization 

o Propellant Tank Pressurization 
Requirements 

o , Gimbal System Type and Location 
• o PU System Requirements 
O' Engine Controller Functional 
Requirements and Location 

B* APS 


3 Months 
3 Months 
3 Months 

3 Months 


3 Months 

3 Months 

3 Months 
3 Months 
3 Months 


o APS vs Main Propulsion for Orbital 3 Months 
Maneuvers 

o Establishment of Requirements and 6 Months 
Duty Cycle (consider also power 
generation and hydraulic system 
requirements ) 

C. AIRBRBATHING ENGINE 

o Establishment of Requirements and 
Duty Cycle 



6 Months 



APPENDIX F (continued) 


Completion Date 
from 

Start Phase B 


II. WIND TUNNEL MODELS 

o Wind Tunnel Models 


11 Months 


III. STRUCTURAL TEST PROGRAM 

o TO' be determined based on 

contractors structural test 
program to be proposed early 
in the study but not later 
than 3 months after the start 
of the Phase B study. 


IV. INTERIM DESIGN SUBMISSION 


8 Months 
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APPENDIX G 


1 .* 


2 .* 


3-* 


4.* 


5,** 


6 .** 


STATEMENT OP WORK 
APPLICABLE DOCUMENTS 


Pinal Reports, Integral Laimch and Reentry Studies — 
Contract No. NAS9-9204, NAS9-9205, NAS9-9206, NAS9-9207 


Space Shuttle Main Engine Statement of Work including 
Exhibit A, Engine CEI Specification- (Preliminary) , and 
Exhibit B, Data Requirements 


OMSF Safety Program Directive No. 1, System Safety 
Requirements for Manned Space Plight, December 1969 


SP-6004, Mass Properties Standard, 1965, or MIL-M-3S310~A 
(USAF) 1966- 


Joint DOD/NASA Survivability Characteristics (U) 
June 16, 1969 (SECRET) 


Final Reports (USAF) Space Transportation System Studies (U) 

Contract No. TO 4701-69-0-0379,0380, 0381, 0382 (CONF) 

* Documentation will be available for pickup at NASA 
Headquarters, Federal Office Building lOB (FOB lOB) , 

600 Independence Avenue, S. W. , Washington, D. C. 

Contact Mr. Philip H. Sload, Code KD-5, Telephone - 
AC 202-962-0570 

** Classified documentation will be made available (subject 
to security clearance) only to contractors who provide 
NASA with written notification of their intent to submit 
a proposal^ (as provided in paragraph 13 of the RFP letter) 
Specxfrc dxrection for obtaxnxng these documents wxil be 
provided by Ma j . P. B. Crotty, Code SMAOR, Space and 
Missile Systems Organization, Los Angeles AFB, Los Angeles 
California 90045 - Telephone AC 213-643-2026. 
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I'lNCLOSltm? NO. 


CERTIFTCATTONS 



Enclosure No. 5 


NATIOKA.L AEROKA.UTICS AND SPACE ADMINISTRATION 
CERTIFICATIONS 


This form is to be conipleted, signed and returned with the bid or 
proposal. 

BIDDER OR OFFEROR REPRESENTS: (Check as appropriate) 

' 1. That he is a { ) MANUPACTDRER, ( ) REGUIAR DEALER, { ) CON- 
STRUCTOR CONTRACTOR, ( ) SERVICE CONTRACTOR, as defined in the MSA 
Procurement Regulation 12.603-1, 12.603-2, 1. 204 and 1.229, respectively. 

2. (a) That he ( ) has { ) has not en^jloyed or retained- any com- 
pany or person (other than a full-time bona fide employee working solely 
for the bidder or offeror) to solicit or secure this contract, and 

(b) that he ( ) has ( ) has not paid or agreed to pay any company or 
person (other than a full-time bona fide employee working solely for the 
bidder or offeror) any fee, commission, percentage or brokerage fee, 
contingent upon or resulting from the award of this contract; and agrees 
to furnish information relating to (a) and (b) above as requested by the 
Contracting Officer. (For interpretation of the representation, including 
the term "bona fide enployee" see Code of Federal Regulations, Title 
kk. Part 150 .) (jamjary 1964) 

NOTE: If the bidder or offeror, by checking the appropriate box 

provided therefor in his bid or proposal, has represented that he has 
eirployed or retained a company or person (other than a full-time employee) 
to solicit or seciire this contract, he may be requested by the Contracting 
Officer to furnish with his bid or proposal a con 5 >leted Standard Form 
No. 119 (Contractor' s Statement of Contingent or Other Pees for Soliciting 
or Securing Contract). If the bidder or offeror has previously furnished 
a completed Standard Form No. II 9 to the office issuing this invitation 
for bids or request for proposals, he may accompany his bid or proposal 
with a signed statement, in lieu of Standard Form No. 119, (s-) indicating 
when such completed Form was previously furnished, (b) identifying by 
number the previous invitation, request for proposals or contract in 
connection with which such Form was submitted, and (c) representing that 
the statements In such previously furnished Form are applicable to this 
bid or proposal. (February I 962 ) 

3 . That he operates as ( ) AN INDIVIDUAL, ( ) A PARTNERSHIP, ( ) A 

CORPORATION, incoorporated in the State of ^ . 

4. (a) That he ( ) is ( ) is not a small business concern. A small 
business concern is a concern that is independently owned and operated, 
is not dominant in the field of operation in which it is bidding on 
Government contracts, and, with its affiliates, can further qualify mder 
the criteria as prescribed by the Small Business Administration. 



See Code of Federal Regiilations, Title 13, Part 121, as amended vhich 
contains detailed industry definitions and related procedures. 

(b) If he is a small business concern and is not the manufacturer 
of the supplies offered, he also represents that all supplies to be furnished 
hereunder ( ) will ( ) will not be manufactured or produced by a small 
business concern in the United States, its territories, its possessions, or 
the Conmonwealth of Puerto Eico, states has ( ) has not ( ) been refused a 
Certificate of Competency by the Small Business Administration. 

5« That he ( ) has ( ) has not participated in a previous contract 
or subcontract subject to either the Equal Opportunity clause herein or the 
clause originally contained in Section 30b ot Executive Order 10925; that 
he ( ) has, ( ) has not, filed all required conpliance reports; and that 
representations indicating submissions of required con^liance reports, signed 
by proposed subcontractors, will be obtained prior to subcontract awards. 

(The above representation need not be submitted in connection with contracts 
or subcontracts which are exempt from the clause.) (July I968) 

6 - That each end product, except the end products excluded below, 
is a domestic source end product (as defined in the contract clause 
entitled BUY AMERICAIT ACT) ; and that components of unknown origin have 
been considered to have been mined, produced, or manufactured outside 
the United States. 

EKCLUDED ITEMS: 


CERTIFICATE OF IlTOEPEKDEjST PRICE DETERMIIIATION (JUEE 1964) 

(a) By submission of this bid or proposal, each bidder or offeror certi- 
fies, and in the case of a joint bid or proposal, each party thereto 
certifies as to its own organization, that in connection with this 
procurement : 

(1) the prices in this bid or proposal have been arrived at indepen- 
dently, without consultation, communication, or agreement, for the purpose 
of restricting competition, as to any matter relating to such prices with any 
other bidder or offeror or with any conipetltor; 

(2) unless otherwise required by law, the prices which have been 
quoted in this bid or proposal have not been knowingly disclosed by the 
bidder or offeror and will not knowingly be disclosed by the bidder or 
offeror prior to opening in the case of a bid, or prior to award, in the 
case of a proposal, directly or indirectly to any other bidder or offeror 
or to any competitor; and 

(3) no attenpt has been made or will be made by the bidder or offeror 
to induce any other person or firm to submit or not to submit a bid or pro- 
posal for the purpose of restricting competition. 

(b) Each person signing this hid or proposal certifies that; 



3 


(l) he is the person in the bidder ' s or offeror' s organization 
isponsible within that organization for the decision as to the prices 
iing bid or offered herein and that he has not mrticipated, and will 
3t participate, in any action contrary to (a) (l) through (a)(3) above; 

c 


(2) (a) he is not the person in the bidder* s or offeror* s organ- 

zation responsible within that organization for the decision as to the 
rices being bid or offered herein but that he has been authorized in 
citing bo act as agent for the persons responsible for such decision 
n certifying that such persons have not participated, and will not 
articipate, in any action contrary to (a)(l) through (a)(3) above, 
nd as their agent, does hereby so certify; and (b) he has not 
articipated, and will not participate, in any action contrary to 
a)(l) throu^ (9')(3) above- 

c) This certification is not applicable to a foreign bidder or offeror 
ubmitting a bid or proposal for a contract which requires performance or 
elivery outside the United States, its possessions, and Puerto Rico. 

d) A bid or proposal will not be- considered for award where (a) (l) , 
a-) (3), or (b) above has been deleted or modified. Where (a)(2) above 
as been deleted or modified, the bid or proposal will not be considered 
or award unless the bidder or offeror furnishes with the bid or proposal 

, signed statement which sets forth in detail the circumstances of the disclosure 
,nd the Admnistrator, or his designee, determines that such disclosure was 
lot made for the purpose of restricting cmpetition. 


Organization 


By 


Signature 


Typed Kame 


Title 



Date 


IPB/RPP No. 



Ki'Km'JUJii'; MO. 6 


CERTIFICATION OF NONSEGREGATED FACILITIES 




Enclosure No. 6 


CERTIFICATION OF NONSEGEEGATED FACILITIES (MAY 1968) 


(Applicable to contracts, subcontracts, and agreements with applicants 
who are themselves performing federally assisted construction contracts, 
exceeding $10,000 which are not exempt from the provisions of the Equal 
Opportunity clause.) By signing this form, the bidder, offeror, 
applicant, or subcontractor certifies that he does not maintain or 
provide for his employees any segregated facilities at any of his 
establishments, and that he does not permit his employees to perform 
their services at any location, under his control, where segregated 
facilities are maintained. He certifies further that he will not 
maintain or provide for his employees any segregated facilities at any 
of his establishments, and that he- will not permit his employees to 
perform their services at any location, under his control, where segre- 
gated facilities are maintained. The bidder, offeror, applicant, or 
subcontractor agrees that a breach of this certification is a violation 
of the Equal Opportunity clause in this contract. As used in the 
certification, the term "segregated facilities" means any waiting rooms, 
work areas, rest rooms and wash rooms, restaurants and other eating 
areas, time clocks, locker rooms and other storage or dressing areas, 
parking lots, drinking fountains, recreation or entertainment areas, 
transportation, and housing facilities provided for employees which are 
segregated by explicit directive or are in fact segregated on the basis 
of race, creed, color, or national origin, because of habit, local 
custom or otherwise. He further agrees that (except where he has obtained 
identical certification from proposed subcontractors for specific time 
periods) he will obtain identical certifications from proposed sub- 
contractors prior to the award of subcontracts exceeding $10,000 which 
are not exempt from the provisions of Equal Opportunity clause; that he 
will retain such certifications in his files; and that he will forward 
the following notice to such proposed subcontractors (except where the 
proposed subcontractors have submitted identical certifications for 
specific time periods): 

NOTICE OF PROSPECTIVE SUBCONTRACTORS OF RB^UIRMENT FOR CERTIFICATION OF 
NONSEGEEGATED FACILITIES 

A Certification of Nonsegregated Facilities, as required by the May 9? 1967j 
order on Elimination of Segregated Facilities, by the Secretary of Labor 
(32 Fed. Reg. 7^39, May I9, 1967), must be submitted prior to the award of 
a subcontract exceeding $10,000 which is not exempt from the provisions of 
the Equal Opportunity clause. The certification may be submitted either 
for each subcontract or for all subcontracts during a period (i.e,, quarterly, 
semiannually, or annually). (Note: The penalty for making false statements 

in offers is prescribed in I8 U.S.C. 1001.) 

Firm 

Name 

Title 


Date: 
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PREFACE 


The purpose ’of this paper is to’ present descriptive model 
>f a real v;orld decision process ^ to analyse the model v;ith the 
)bjectlve oF Identifying mod i f i cs 1 1 on s that would, if i nco rpe r e t ed , 
nake the mo cl el more nornetivo, and to dravv conclusions regarding 
:he effectiveness of the decision process ♦ 

The decision process selected for the project is cr sutticient 
:of:iplcxIty and rnagnitude to require expertise in more thati one 
discipline to even begin to approach the quality ^or v/hich the paper 
jlrives* The authors have act-ual experience as botli observers and 
>artici pants irr the decision process of the system described in 
:hi3 paper. This experience brings a desirable knov/ ledge base into 
:he project and hopefully rc^sults in a more factual paper. Hr, Da t toy 
is associated with the teciinical decision raking process. Thus he 
ip p rop r i a t e 1 y assumed responsibility for technical cons i o‘e rat i ons , 

\ r * Da me wo o d has experience In the business oriented asoects 
)roviding background for the nontechnical portion of the rrodeK 
To achieve the best utilization of resources and to devote appropriate 
emphasis to the most significant areas/ a dual model approach Is 
ro11c\.^ed. First, the entire decision process is described via 
: h e me diu*^ of a nacro r o del. This is intended to provide per$pecti\/s 
)n the total process vMth sufficient emphasis on the more crucial 
ispects, I hen, a second model v^hich is-more micro ‘^oriented, deals 
i X c 1 u s i VC 1 y V/ 1 t h the r^o $ t i p o r t a n t single part of the decision 


^ 9 / 



spectrum, the technical decision oroccss. 

The o r finn i ZQt ion of the materiel is as follows; T!ie Introduction, 
wiiich lays the foundation for the. paper, includes a description 
of the decision process, the systGir in v/h i ch it functions, the 
sco[/c and limitations of the study, the environments, applicable 
literature and the research methodo 1 ociy . Next, the models are 
presented In diagrammatic form and described. Part III provides 
an analysis of the models oriented to normative improvements, and 
finally Part IV surnraarizes and draws conclusions a,s to the effectiveness 


of the models 





PART I 

1 NTRODUCT I OH 


Part I Introduces the subject and provides sufficient background 
Information to facilitate sn understanding oP the authors' v/ork. 

Sy s ten ; The organization within which the decision malting 
process functions is a major research and development activity vjithln 
a federal agency, the National Aeronautics and Space Administration 
(iiASA) . The specific systom described in this paper is the Manned 
Spacecraft Center (flSC) , Houston, Texas.' MSC is a field activity with 
responsibility for research and development of spacecraft for 


manned spaceflight. About 50 percent of HASA's 3^i,000 employees wori 
under the Office of Manned Space Flight (KSF), which includes three 
field centers, and a headquarters staff in Washington, D. C. MSC, 
one 01 the three OfiSF field centers, v7os established about 10 years 
ago v;ith a caore of 35 people and has grov/n to a major installation 
vhose programs at peak periods involve as many as 200,000l people. 

1 ha center developed tiie spacecraft and trained fligiit crews for the 
'lercury, Gemini and Apollo Programs and' is currently enoacod in 
sdvance programs such as the Space Stavion and Rcuseable Shuttle. 
)rganizaticn charts for IIASA (Figure 1)^' and MSC (Figure show 


\.eslcy L, kjornevik, I s s ue s i n Public Science Policy and 

i on (Albuquerque:' U n i v . of iTtiSlT ~Ch 7" ! V . 

2 

Plrij ,s. Go V e r n no n t Organization M a n u a 1 , 1 56D - 70 (Office of 

iilie Federal Register, Hat'l Archives and Records Service, General 
Services Administration), n. 623, 

■^Hationai Aeronautics and Space Adrn-i n 1 s t r at 1 on , Manned Spacecraft 



mrmM. smqs Ai)wmmT&ATym: 
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the organizational context of the decision systen, 

_ P ^__PS '.9. ^ ^ system. Is t ri e r* e c 5 p i o n t of a s t c o c! y 

stream of unsolicitccl proposals* These proposals come f r om various 

sources desirous of financiol support to pursue ideas in areas related 

h 

to space exploration* The management oT the system !s constantly 
In searcli of nev/ anc! bettor v/ays to carry out the objectives; it is 
therefore advantaceous to carefully consider all proposals* Many 
wo r t h w fi i 1 e Ideas come to the surface via the unsolicited proposal 
vehicle* On the other hand, many of the proposals have little 
merit* For this reason, the decision process culminating in rejected 
arid accepted^' Drop os a Is must be geared to identifying tlio good 
potentials early and thorough ly Investigating them while cullinn 
the proposals with little or no merit. Such a process Involves 
all organizational elements in an Interrelated, complex operation. 
Decisions are made at all points in the process and by different 
levels of management depending on such factors as estinated cost 
and technical merit* Every proposal competes v;ith the on-^coing 
programs and every other proposal for support* VM th funding 
constraints always a problem, the system must assure that only 


those proposals v/ith high technical merit are selected for Implementation* 
The decision process modeled in this paper commences at the 
point of initiation of an unsolicited proposal and continues through 
the entire process of review, selection or rejection, contract 
negotiation, performance and finally ends w-ith the decisions that 
determine if the initiator iias perforned as obligated under the 


Center, Ann u Free Report, Fiscal Year 13^9 (Houston* Texas* 

I -/ o J ; , p * z U * 

• -V 

The term **unsolicitcd^* is the commonly accepted term to differential 
a proposal sub pitted on tiie originator^s ov/n initiative from those 
subnitted in response to a request frorr the system. 
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contract, Emphasis is placed in the areas most significance to 
an understanding of the process. 

The mode] and associated \/ork Is directed to a description of 
the "functions" of the decision process ns opposed to an organizational 
des»cription. Each function may involve several o’rganizatior.al 
elements. Although decisions are made at various levels \/!th!n the 
system.jthe process is essentially the same tiiroughout the management 
h i e r a r c ii y , 

Environment: The entire decision urocess Is surrounded by a 

continuous interaction between the decision maker and his environment. 
All decisions are in a real sense a culmination and integration 
of a rnulticude of Internal and external factors. It is not appropriate 
to discuss the decision process described in this paper in terms of 
"the" environment. There are multiple environments depending upon 
the point in the process as well as the manager.'.eiit level at wh.ich 
the decision is made. For. example, at the top management level the 
environment consists of factors external to tiie system such as the 
proposal initiator, the initiator's competitors, the scientific 
community, political factions, other federal c r can 1 za t i ons including 
iiASA field centers, Headquarters, local interest groups, and 
universities. The degree and type of influence depends upon 
prestige, relationship of the environmental factor to the systo''^, 
and 3 host of otlier such factors, Headq ua r te rs , for example, is 
in a position to dictate and Is always a powerful influence. Decisions 
made by top management must recernizo not only the technical merits 
of a particular proposal, but rnist also integrate these environmental 


f a cto.r s , 
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At lov/er levels v;ith.in ti^e syster'r the environment consists 
primarily of the system's ov/n mancigement hierarchy. The decision 
r»ia kc r s mu-s t alt/ ays consider the views of their respective nianager 
recognizing that different valued are at play,^ 

In both instances the decree of influence on the decision 
I'iaker Is largely a factor of the power and prestige of the environmental 
factor as well es the pov/er and prestige of the decision maker. 

Li mitations and Scope ; The objective of this presentation is 
to bring the decision making process into focus in such a manner 
so as to provide an overall perspective on the total process, A 
oetail analysis of every iacet of the process is not feasible and 
in fact would jeopardize chc ability to communicate the main thoughts, 
iherefore, too re is an intentional "highlighting" treat me n t of many 
areas that an in-dept!i study v/culd cover more thoroughly. Also, 
the scudy ooes not investigate the decision making process of tiie 
initiator nor the ileadq ua r te r s act.ivity. The model is based 
entirely upon tiio authors' subjective observations, t n te rp rate t i on 
of official literature and consultation with selected individuals 
within the systerr.. Recognizing the authors' own values,^ there is 
no intent to imply that other researchers would necessarily view 
the process as presented herein. 

Literature; Considerable literature i/as reviewed for f amt 1 i a r I zat i 
GUO ideas on Ti o cl e 1 b u 1 d i n ' 1 1 o v/ c', v s r the survey r e v' s 5 1 e d no directly 


, W & s c C M u r c h n , P r d i c 1 1 o n end 0 n 1 1 n ' 3 1 Decision ( C n o 1 e v-' 
lif.s, J.: Pren 1 1 ce-Ha n , Inc,, 19&1), Ch. 7, 

' 6 . , 

Irwin [) . J , [> r o s s , Design for D g c I s j o n ( i i e v/ York; The 
MacMillan Company, 1 9 5 3 ) 

^R. h. Cramer and B . E, Smith, "Decision Models for the Seleccicp 
of Research Projects," .The Engrf. Economi st. Vol. S;2 (Jan-Feb, 196-}), 


ev.'ood 



applicable work. The only literature with direct applicability 

s 

are the official regulations govern inc: ilASA procurement. These 

regulations provide c! much of the descriptive information regarding 

the processing of unsolicited proposals. 

Research Methodology; The authors' objective is to develop 

and present a descriptive mode! of what actually occurs in tiie decisi 

making process. Using Hyneman's terminology, the methodology is 

primarily descriptive, providing "an account of v/hat actually 

g 

exists and occurs," Techniques employed included personal 
observation and participation in the process, a study of literature 
and consultation with selected NASA officials. 


pp, 1-20; R, G, Branuenberp, "Project Selection in Industrial R&i 
Problems and Decision Processes" in f1, C. Yovits, et. al. (eds,) 
Research Prograri Effectiveness (Ne\; York: Gordon and Breach. 
Publishers, 156u), pp. 1 

g 

liASA P roc u renen t Regulation, January lD6^i (liPC-iiOO), as 
amended through Rev. 14, Oct, 13C3.' 

c 

Charles S. By no nan. Tiis Stu dy of Polit ic s (Urbana: University . 

of illinois Press, 1D55), 'p, 1 TST” 

^99 



PART I I 


DPSCRim VI-: MODELS 

Part II provides a verbal r.odel^'^ of the d i agranmat i c model 
in Figure 1 to more clearly describe the decision making process. 
Although the total decision making and implementation process is 
described, the rra i n thrust is directed to the "Key Decision" 
sub“process areas. For convenience and ease of presentation, the 
variables, constraints and other decision making cons i dsrat ions 
are discussed as a part of the description of each major step. 
Consideration v;as given to establishing separate categories for 
these factors; howevor, the authors believe such an approach would 
be unduly cumbersome. The decision making steps discussed belo'w 
are identified by the same numbers shown on Figure 1; 

Stop 1 ^ ^ " In ^ t ~ (lost unsolicited proposals received by the systatr. 
are initiated by the industrial sector. Ilov/ever, unsolicited 
proposals are also initiated by various other parties such as 
universities, other non-profit institutions and individuals. 

Proposals can and do cover the spectrum from basic research in 
narrow fields to full scale spacecraft systems. Specific instructions 
are provided by the system to assist prospective initiators. The. 
follov/ing information is required, hopefully with the initial submission 
to facilitace decisions regarding acceptab I 1 i.ty o-F their proposal: 

.'^'Pross, p. i6^i, • 




F i 0 u r c 3 

UNSOLICITED PROPOSAL 
EVALUATION-DISPOSITION 


( Des c r I p 1 1 va- Fun c t i ono 1 Model) 













1 2 


(1 ) 
(n) 

(Mi) 

( i v) 

(v) 


(vi) 


(vM) 
( vi M ) 
(lx) 


(x) 
(xi) 
( X I I ) 

(xi M) 

(xiv) 


(xv) 
(xvi ) 


( XV i I ) 


( XV I M ) 


ilar.e and address of the o roan i an 1 1 on subnittinci the proposal; 
Date of preparation or subnission; 

Type of organisation (profit, non-profit, educational, other) 
Concise title and abstract of the proposed effort or 
activity for wiiicii support is being sought; 

An outline and discussion of the purpose of the proposed 
effort or activity, the method of ottack upon tl'.e problem, 
and the nature and extent of the anticipated results; 

Mames of the key personnel to be involved (nanie of 
principal investigator, if applicable), brief biographical 
information, including principal publications and relevant 
experience; 

Proposed starting and completion dotes; 

Equipment, facility and personnel requirements; 

Proposed budget, including separate cost estimates for 
salaries and wages, equipment, expandable supplies, 
services, travel, subcontracts, other direct costs, and 
overhead; 

Mames cf any other Federal agencies receiving the pronosal 
and/or funding; the proposed effort or activity; 

Ur4ef description cf the proposer's facilities, particularly 
those which would be used in the proposed effort or activity; 
brief outline of. the proposer's previous work and experience 
in the field; 

If available, a descriptive brochure and a current 
financial statement; 

if proposed effort or activity requires or may generate 
classified security information, the security stotus of 
the onjanization and the n'.ajor investigators, and 
identification of the cognizant security office; 

Period for which proposal is valid; 

Names and telephone numbers of proposer's primary business 
and technical pe.rsonnel whof>’ NASA may contact during 
evaluotion and/or negotiation; 

Each proposal containing technica-1 data, which the 
submitter intends to be used by liASA for evaluation 
purposes only, may be marked on the cover sheet vMth the 
legend prescribed ifi 1 . 30 if - 2(c)(1); 

Signature cf a responsible official of the proposing 
o r g a n i z e 1 1 o n- - - 


Host proposals 
discussed In Step 2 
Unsolicited propose 


are initially received at the control point 
bel-ow, Hov/ever, this is not al'ways the case, 
0 are sometimes received at various points 


throughout the system. l.Hion tills occurs, the f i r s t dec i s i on 


associated with 


t fi e proposal 


(after receipt) must bo made 


wn; 


is the disposition. 


i ii 1 s becomes n problem only In event of 


deviation. 


ignorance of prescribed procedures, or intentional 



Deviation for either reason is eventual iy discovered and the proposal 
delivered to control (Step 2). Step #3 on the c!ic\c;rarn represents 
all points within the system st which a proposal may be received 
other than tiio desitinated control. 

Step 2 - Control (local) - Control functions as a central receltjt and 
distribution point for ail unsolicited proposals. This is a point 
for two decisions. First control must determine if the proposal 
can be evaluated by ilSC (the system) or nust it be forwarded to 
lleadq ua r te rs . This is an objective decision based on the following 
ground rules; Retain all unsolicited proposals for system 
evaluation v/ith exception of "proposals from educational and non- 
profit scientific institutions;"^^ 

If the proposal requires iieadq ua r te r s review, the proposal is 


f.orv/arded to the Headquarters with s 1 mul tansous notification to the 
initiator,” If the proposal meets the criteria for evaluation by 
MSC, control takes appropriate record keeping actions, ttien forv/ards 
the proposal to the next decision point. 

Step 5 " Preliminary Search - Many proposals do not merit cxaenc' i t u re 
of the resources required to perform a comprehensive evaluation. 

These proposals can often be identified uy a preliminary review 
focused on basic essentials that would have to be met under all 
circumstances, This is primarily a business oriented reviev/ of such 
factors as: (1) does the proposal contain the basic cost and technic 

data, (2) i;as the proposal been approved by a responsible official 


^^tiASA Procurement Regulsticn, p. ^}2fi. 

1 2 

Headquarters disposition (step follovis essentially tiie 

Sinme pattern as that described by t!ia model from point of receipt 
forv'/ard . 



of Iho initlatincj o r c;?iri i 2 at I on , and ( 3 ) docs It offer ri;ore than 

13 

standard services or "off-the-shelf* type articles. If the proposal 

falls to meet these ninimum requirements it Is treated as regular 
cor respondcncs or advertising material.^ ^ The decision es to v-hether 
the proposal is considered v/orthy of comp.rehsn s I ve evaluation or 
simply a piece of correspondence is reflected in s reply to the 
initiator Indicating tfie course of action. If tiie decision Is to 
proceed v/itit a comprehensive evaluation, the proposal is forwarded 
to the appropriate technical orcari i 2 at i on within the system, At the 
same time action is taken to coordinate the decision v,'lth the 
Headquarters Control (Step 6). This assures an a gen cy-v.' i de perspective 
and provides a communication link for feedback and guidance. The 
Headquarters control function also provides participative support 
in technical evaluation activities \;hen there is hlghar level interest. 
S tep 7 - Te chnical S e a r c n - The technical evaluation and decision 
process is the single most Important part of the decision rneklng 
process. Proposals that do not survive this facet of the process 
receive no further consideration. V/hen a "rsjecti.ch" decision is" 
made, the responsible technical organization advises the control 
functl.on, \jhich In turn communicates the decision to the Initiator, 
Proposals that arc determined to be technically acceptable proceed 
to Step 8, Because of the importance and complexity cf the technical 
evaluation, a separate model is provided along v;ith analysis and 
comment regarding a normative vie\/ of the process, (panes 2 p- 32 ) 

Step 8 - Conpetitive vs. non- compot i t 1 v e decisi on - A proposal that 


^ ^hASA Procurement Regulation, p. 


hZk, 



this point ii a s 

lii 

c i 1 n r c; b 

l!o\iovor, Stop 

r 

U 

is on o 


prcljobility for full contractu;.! 
0 1 s on oxtrcriely sensitive one' 
criticol fifccision point. Tti i s Is the point at v/htch tlia ducision is 
nade as to v;hotlicr a contract i 1 1 bu nc ^.ot i atod 'wicb the initiator 
v;itliout providinc an opnortunity to other potential contractors, 

OR \!hctlicr othor coritractors v/|11 b..; p.ivcn an opportunity to 
participate. If the latter course Is selected the Initiator stands 
a risk of not rsceivinr the contract ultimately av/arclod. The 
Initiator of tiic- unsolicited proposal v/ould nornslly be c* i sappo i fited 
and unhappy if his con'^p-c 1 1 tors arc brought into the picture and ray 
use various tactics to attorpt to ciian',;e the dticisicri. I’c./evcr, the 
system decision makers are responsible for assuring; that only those 
justifiable cases arc treated as non-corapet i t i vo or sincle source 
procureir.ents . Inforr'.ction developed in Step 7 (tf-'chn 1 ca 1 search) 
becomes the prirary basis for tills inportant ciscision. Th.e foil on- in 
illustrates tin.-: type of criteria upon ’.;i!ich the decision is be^sed; 

(i) Tha p rocur ar'.en t is to orovicic support to an. educational 
institution for the devcloprent or i rp rove rent of that 
institution's capability to contribute to the national 

se rena ut i ca 1 and space proprar-; and the proposal >.;■$ selected 
on the basis of its overall nerit, cost and potential 
cor.t r 1 b u 1 1 on to !i«.SA pre-f-rar ohJcctIv>-s, after a thorourh 
va 1 un 1 1 or. and cor.parison v.'ith other proposals for similar 
support; 

(ii) The prccurercnt is for basic scientific or c-nfinccrinr 

rcsea'rcli ; and the propose 1 \ics selected on the basis of its 
overall r..erit, cost and con tr ! i. ut i or. to proers'-' 

objtctivss, after o tiicrcu;h, evaluatior. end corparison with 
other proposals in tha sane: or rcjlated fields; cr 

(ill) T;ic procurermint is for services other than basic 
resacrch (c . p , , d-a vo 1 o,*.r •..n t , fveasiblllty stucMos; ate.); 
the propose! contains tedn. i ce 1 data or offers unique 
capr.b 1 1 i t i 0 s that ore not svallobK. frei. another scurce; 
and it is net f c .a r i b 1 e e r r r a c 1 1 c a 1 to o f i r. o the 
He VO rm en t ' s requirement in sue!’ a \.'ay as to avoid the 



necessity of using thfc tccHnicfi’l data contained in tiie 
proposal.'* 

After the decision is ir-ade the Initiator of the unsolicited proposal 
is i Rirjsd 1 a te 1 y informed to avoid long periods of unce r ta I n fy . In 
the event the decision is to conduct a competitive procurement the 
decision process no\; takes the path of a standard competitive 
procurenent action. In other" words> the "unsolicited proposal" aspect 
is no longer a factor in future activities. Assuming the decision 
to be that (i) the system desires to proceed with cont ractura V 
implementation, (ii) the work which is to be contracted is suitable 
for competition, and (lil) necessary coordination, reviev/s and 
approvals within and 'er.ternal to the system have been accorr.p 1 1 shed ; 
the next step in ths sequence is #9. 

S tep 9 " Cernpat i 1 1 ve Alternatives - Early planning and preparation 
for a competitive procurement is one of the most crucial phases of 
the entire cycle. The activities involve'a multitude of individual 
decisions including: selection of specific technical objectives', 

operatinej and contract schedules, procurement method, type of 
contract to he utilised, companies to be solicited, proposal 
evaluation plan and criteria for selection of contractor, and terns 
for the contractual arrangement. One of the more important 
considerations involves the estimates of the cost of the v/ork to 
be contracted and provision for funding. This is often one of the 
rfore difficult problems because of -the extreme competition for 
resources. Even when the project has strong support fro ml ‘che 
interested technical organizations It must cennsts In the priority 


1 '• 

.''('lASA Procure'“enf Regulation, p. 



17 


as ses snen t along v/ith other proposals. The nagnitudc of the problem 

Is often directly related to the cost of the project. As the cost 

estimates Increase, so do tlio difficulties associated with budget 

approval. Application tothe system's objectives becomes a prime 

factor in the final' decision. Flexibility- is generally available 

v/ithin the system to cover the smeller proposals but the larger 

projects may require extensive budget activity, particularly if 

the v/ork will ba of long duration. Contracts extending over fisca' 

years must be considered In future budget requests and are of 

1 6 

course subject to pruning at iiigl^er levels. The criticality of 
tlie dec i s i ons' cannot easily be o varepphas ! zed because tills is oftei 
an area of great difficulty for prospective projects. The earlier 
the budget planning tlie better, but early plan nine is difficult 
because cost estimates are generally not reliable until .later phas< 
In essence, once an unsolicited prooosal is determined to be 
an appropriate matter for compet i t i vo processing, the thrust of th< 
activity becomes the same as it would be for a procurement wii*''’’ 


1 7 

was iiiit-iated within the system. 

Two important decisions at this point involve the method 
of procurement and the proposal evaluatioii plannin.c.. Their 
Importance i/arrants special discussion. Method of orocurenen 
Decisions must be made first, as to whether the p roposed. p rocurement 
is app rop r i ate . fo r advertising, or negotiation. Since advertising 


^“The factors and decision process in tnis Step 9 end Step 11 
are the same. 

^^Depending upon the value (dollar) the decisions are made at 
varying levels vntiiin and external to the system (H-cadq ua r te rs ) , 
Uo\;evor, tlss same basic criteria appllss regardless of t lie. d ec i s i on 
point. 




13 the fundamental rule for all r;c ve r tiren t purchasing, 


It must 


be tho first alternative consicereci. ticcotlation in any forr,-' is 

authorized only as an exception to the statutory requirements ^or 
1 9 

advertising. Careful review and cons i clerot i on: nn;s c nlv/ays be 
Cjivan to each p rocu remon t before cecidlnq that it will bs nec-otiated 
in lieu of advertising, Tlic factors that isey justify negotiation 
without competition are; 

national crergency, public exigency, purchases not in 
excess of $2,500, personal or f> ro f cs s 1 ona 1 services, 
services of educational institutions, purchases outside 
the United States, r.ic-dicincs or medical supplies, 
perishable or nonporlshable subsistence supplies and 
supplies or services for which it is 1 r.u. ract i cai.' 1 e to 
secure competition by form-al advertisings,'^ 

Advertising requires use of a firm fixed price type of contract which 

niusns firm specifications, sc’iedules, and contract terms must bo' 

6S tab 1 i 3 lied prior to ad ve r 1 1 s i nc; , Few requirements of the systen to 


which t 

h i 

Is node 1 is 

relatec! will Poet 

these c r i 

t e r ! n * 

The refo re 1 1 

is not 

a 

f req uen 1 1 y 

selected method. 

! f Tins de 

c I s i 0 n 

Is thst formal 

ad ve r t: i 

S i 

inn is not 

feasible, considera 

tion ray 

5 h i f c 

tv a rod i f 1 ad 


version of advortisinr called “Tv/o-sten advertising," This procedure 
perr.its a solicitation of technical prcpcsals" even thouch the 
system's description of the requirement may be vague or ill defined, 

Tho tochnicol proposal Is evalusted, and if determined to be acceptable 
becomes the basis for a price compe t 1 t i on , Each corpsny having an 
acceptable techrilcal .pronosal would then submit a fixed price bid to 

^ 9 C 1 a r £ n c e ! i . D a n h o f , G o vg r .-i ront Co n tractinc and Te c h no log i ca 1 
Chance (Uashington, D. C,; The "s'!* oo k i n”g Institution, 1 9'^'^-^ T Chapter IV 

^^I'ASA r roc u rerun t Rogulation, Port 3, p?* 3Q1~31^». 

^°Ibid, y /,< 
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i f.ip 1 eme n t its proposal. ' This procedure is not often utilized 
because it adds substantially to the time cycle for the procurement 
In addition, few procurenents of an R&D nature (the system’s 
business) are compatible \;ith fixed price contrac.t arrangements. 

if neither the formal advertising or the -t\;o*'Step procedure 
is selected as a method of procurement, the decision process shift. 
to the negotiation method. 

Negotiation provides flexibility to establish the type of 
contract nest appropriate for tlie circumstances, to negotiate tern 
such as price, schedules, v/ork req u i rsr.'.ents and a multitude of 
other factors to the mutual satisfaction of the parties. It is 
the r.iethcd most often utilized in h&D contracting. 

Another crucial decision In Step 3 lnvol''as the proposal 
evaluation plan and selection criteria. This activity normally 
involves many people, especially in high dollar value situations. 
The various disciplines are brought into focus as a team, generall’ 
formal conmlttee or board. Official regulations require use of 

formal boards in p roc u r str-Cin t s of certain dollar value (million 

22 ■ ■ - ^ 
and above). There are a multitude of factors upon v/hich decision 

must be made in order to evaluate and rank proposals; however, they 

are generally detail aspects of the follow Inc basic criteria; 

-Technical consideration; 

-Experience of propose i 
-Cost cons I dera 1 1 ons 
-fianapeneti t capability 

-Flrinriciql and other business consider a tions 


2 1 

NASA Procurement P.egulati on, Part 2, pp, 

^^S o u rce Evaluati o n Ro.s rd itanu a 1 , NPC 'i02, 
and Spi)cc Administration, 


2 45 - 2 ^ 17 . 
(National 


Aeronautic 



After havlnf. decided the itcthoc of nrocureMent, 


ter ':i s 


, type or 

contreict opd evaluation plan, the Request for Proposal or 
Invitation for Oitl is prepared and forv/arded to prospective 
coPi t racto r s . At a specified t i rr:e and place proposals or I'icis are 
delivered to the syster?. and the evaluation process begins. 

St^>^10 - So ] ec^^c^on t rocto r - if the procurernent has been advertised 
tiia contractor selection process is, essentially an objective deter n ins 
The lov/est price bid that rseets all requi renents cf tiie invitation for 
Sid submitted by a responsible contractor is accepted. That is, the 
lowest responsive, responsible bidder receives the contract. if, 
as is normally the case, the procurenent is negotiated, selection 
becc.rr.es almost entirely a subjective decision process involving 
Business and Technical considerations. The conmitlce or board 
evaluates proposals biased on tiie previously established criteria 
and the Individuals ran!', the propcs.als, corpiles the findings,- and 
subrrits to trio appropriate decision naking official for final 
selection. Tiie decision level varies depending on the value of the 
procurement, but the process is essentially the seme insofar as 
■fundamental factors arc concerned. In a negotiated p rccureir-en t the 
iictivities of eva'luation are directed to idenciPying the contractors 
who have offered proposals \/hich have the greatest premise of success, 
and are v/ithin the "competitive rs'jp.ge" for purposes of negot i cit ion . 

The difficulty of decidlnc. just v/hat. the "conpetitive range" means, 
is illustrated by Paul Barron's comment on the mat tor, 

M i th i n a Compe t i t i ye P.ange ; 

The statute itself offers nothing to clarify. The 
lec.isletive history has little morn and the 'persons 
involved in the Iccislative history discussions (-•ere 
conspicuously and Icnov/ingly vague and did not attempt 



any precise definition. At several points in the legislative 
history, ths tern repi r es en ta t i ve nunbcr" or sone eoui valent 
expression appear, AeodinQ the "statutory" history as a 
whole, proposals with the following cii a rac te r i s t i cs 
reasonably could be considered as not falling v/ithin a 
competitive range: 

(1) Proposals which are substantially and con s p 1 c uc us 1 y 
non res pons i ve to a .major or an unreasonable extent, 

(2) Proposals which, though superficially responsive, 
arc technically deficient to a major or unreasonable extent. 

( 3 ) Proposals v/hlch are substantially deficient on 
business and rianagement aspects to a rnajcr or unreasonable 
extent, e , c i . , they indicate either a lack of interest or 
lack of business or na na getr.cn t acumen reasonably necessary 
for the task. 


Additionally, ths size of the procurement, the time 
available for the selection process, and the cost to be 
incurred in the selection process all bear reasonably on the 
number of contractors to be selected for the evaluation ■ 
and negotiation process. Also, a significant breal.point 
in the rankings nay suggest the contractors v/ithin a proper 
zone of competitive consideration.^^ 

Upon selection of the contractor or centractori- for negotiation 
ths next step is to establish firm contra.ctual agreements, (Step 11) 


From this point forv/ard ths process is ths same for both the 
competitive and the non-conpst i t ? ve situation. So, v.'s \;ill nov; pick 
up again villh the unsolicited proposal path assuming a decision in 
Step //8 triat the circumstances warrant contracting non - corpet i t i ve 1 y 
v/iththfclnitlator,’ 

Step 1 i " C o mp r e h enstve Sus ifi es.s Seercli Proposals surviving the 
Step 8, Competitive vs. non-con.pst 1 1 i ve decision as single source 
procurenionts have met the most severe requirement ana are now 
approaching the final tests prior to contract d e f i n i t i za t i on , a 


O '2 

■^■^Paul A, fiarron,' "Government Selection 
Hasearch and Devo 1 opr.'.t:n t , " Unpublished paper, 
is beputy Director of Procurement for the Fiat 
Space Administration, '.Washington, D . C. 


of Contractors for 
pD”27"2o, fir. Barro.n 
i o n a 1 Aeronautics and 



coiTip rehen s i ve business evaluation. This is an evaluation of the 
substatsca of the proposal fror.i the standpoint of legal considerations, 
pricing a r r angornen t s , contract torins including schedules, data 
provisions and work description. This decision requires subjective 
judgnent as to the adequacy of the content of the proposal - does 
it contain adequate detail support in svtcit areas as cost to facilitace 
evaluation. If the decision is no, a feedback to the Initiator is 
i ir.rned i a te 1 y i r.p 1 enien ted to obtain the necessary i n forest i on , if 
the decision is yes r.teaning the data is adequate, or upon receipt cf 
any necessary additional data, an in-dspth analysis is conducted 
to establish a price conparable to the work to be performed. The 
necessary contract terns des i red by the systern are also established 
In preparation for the fornKtl confrontation with the initiator, the 
negotiation process. As in Step 9, a most important aspect of Step 11 
decision process Is the deterrri nat 1 on regarding funding and the level 
of support. V/hether the procurer'ent Is a corpetitive or non- 
competitive situation tnakes no difference, the orojcct must stand 
the test of competition v'ith other proposals in the battle for 
support. If the proposal does not './in this struggle, the decision 
process ends-v/lth a "terni nat i cn" notification to the initiator, 
if, c-n tfie other hand the decision is to support tlis proposal but 
not in the amount requested by the initiator there are at least 
two alternatives.’ The scope of the work may be reduced, or the 
Initiator can be requested to share the cost. Assur-ii ng that 
satisfactory funding is arranged, and that all ether considerations 
ere still "go," the system is nov/ in position to conduct formal 
negotiations, Step 12 in the decision phase, 
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Ste p ) 2 Contract tcnr.s ” Step 12 is a focalt;'. Ing point where all 
appropriate participants within the systen anci the initiator of the. 
unsolicited proposal come together for the purpose of developing 
mutually acceptable contract terms, I the informal coordination 
and’ feedback system has v/orked properly there i 1 1 be few surprises 
at this point, Tlie parties will have explored tiie problem areas 
sufficiently to know' v;hat to expect. This Is not to suc;gcst that 
problems do not arise. To the contrary, when s proposal reechos 
tills point an initiator sometirries feels confident and begins to 
become less flexible. Every aspect of the prospective contract Is 
explored thoroughly with the objective of r^utuai agreement. If the 
objective is achieved the process moves to Step 15, contract 
performance. If, on the other hand agreement is not reached, activity 
shifts to Step 13, an investigation oT alternatives. 

Step 13 " Investigate a 1 terna t i vss - Decause both parties, the 
system and the initiator are desirous of i mp 1 err.en t i ng the -p roposa i , 
tliere is a high probability that acceptable alternatives to tiie 
problems identified in Step 12 will bs discovered. If it is a 
n^atter of inadequate funding the v/ork requirement may be changed. 

If it' is a contract term there' is usually a compromise solution. 

If 'the normal case p re va i i s -and acceptable alternatives are found, 
the decision process moves back .into the' sequence end Step 15, 
contract performance. Hov;ever, if the parties are unable to agree 
on on alternative to the problems there is c, tcrminaticn situation. 

The parties must agree before a contract can be es tab 1 I siied , 

Therefore, there are -only tv.'C paths Isadino from Step 1^, one is to 
a contract, the otlier to a te nnl nat i on . 




Step 15 " Perforrriciiice 


This 


is the fruit of all precedinp labor. 

The decisions during this phase are largely those of the .initiator, 
deciding hov; the multitude of req u t reiiien ts of the contract v'ill be 
carried out. The decisions r.iade by the system are limited to those 
involved In monitoring and maintaining surveillance over the contractor' 
v/ork. This is normally conducted by specifically designated 
representatives v/ho maintain a day-to-day surveillance over the 
progress of tfic Vfork. Dacislons include such mt^tters as 'acceptab i I i ty 
of products, reports and other items delivered to the system. 

The decisions are directly dependent upon the terms of the contract. 

They vary from relatively miner, non-deman d i n g matters to extremely 
complex, continuous decision making requirements. 

Step 1 6 - V e r s 1 1 ja n d e c 1 si o n s - This is hopefully the last phase 

of the entire process that started with submission of an unsolicited 

proposal and ends witls payment for services rendered. The decisions 

in this step are a natter of determining if the initiator has CGn'pii« 

v/ith the requirements of the contract, |T the dec i s i on s . a re 

positive the financial obltgstions of the system are met and the 

2l\ 

file is retired. If, however, the decision is tiist the contractua 

obligations have not been met a nev, srul often serious problem exists. 

The objective of tlie system must be to obtain tiie services due, 
or to make appropriate adjustments in the financial arrangements 
and other appropriate oro visions. The decision process-at this 
point becomes a highly specialized function involving legal 
specialists as v/sll as the other pa rt i c i pa n ts . The issues may be 
resolved by mutual agreement bet'wesn the initiator ana representatives 

2 4 

Subject to post audit. 
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of the systeri, or it may eventually require formal It nation 
p rcc'ead t ncs involving third parties. 


TUCHMICAL ASSESSfiEMT MODEL 


Descriptive Model 

• The present technique for determining v/hather or not a given 
proposal should be pursued is a highly subjective process involving 
many individuals and groups at every level in the organization. 

Specific variables in the process are presented later. At. this' 
point it is only necessary to recognize that subjectivity enters 
each block of the decision model to some degree. Another important 
concept affecting the outcome of each step in the process is the 
strength of the evsiuator’s opinion, V/hether he is strongly In 
favor, strongly opposed or relatively neutral on e riven proposal 
has a significant ef'^^ect on the evaluation, particularly If his opinion 
is highly regarded. Except for one example (the block shov/ing 
source of the proposals) this factor is not included explljcltly 
in the model because it makes the model so cumbersome it destroys 
its utility. 

The follov.’ing is a b'oek by block description of the technical 

r, f 

decision model shown in Fir. u re 


1. The p r 1 nc 1 de c I s I on maker for the proposals being considered 
is the Director for Eng 1 nsc r 1 nn . Every mec.ber cf 'c ho evaluatien team 
is a decision maker In the sense that he tends to slant his evaluation, 

'll 

select data that enforce^ his opinion and of course prepares his 
recommendation to Include these biases (intentional or not). 


^^Thls process Is the result of the authors' observations 
augmented by discussions with several engineering ir-snagers at ilSC, 
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However, the engineering Director Is the only ono In this model 
that can explicitly and unilaterally kill a proposal from the 
technical poi-nt of viaw., iie can of course' be over ridden nyhhic.her 
a u t ii 0 r i t y . 

2. In Block 2, "Source" refers tc any one of several places, 

For example, it might be the Centers Business Office, a proposing . 
contractor, an incliviciual v.'ith.in fne center or HASA headquarters, 
it represents the function Prof’ v/ii i ch the- Director f o f tn o > r i no 

receives a proposal as v/all as the place the evaluators go for 
more i nfors.iat I on . 

Proposals from Headquarters arc assumed to be direct orders. 
Tiiercfore, an I mp 1 enen tat i on plan is begun 1 mmed i ate l.y upon receipt 
of the "p roposa 1 . " 

Proposals from, within the system are assumed tc have had 
adequate preliminary evaluation prior to grrivirtn at the Director 
for fn c 1 n es r I n c ‘ s office to eliminate tise need for a formal initial 
evalusticri (block 3). 

3. Proposals from contractors (or individuals not employed 
by HAS a) ha', e frequently received no previous technical screening; 
therefore they are riven a cursory revie'w to screen those that are 
obviously of little or no teciinicgl value to the center. 

^1. One of the stops in the oeterr i nr. t Ion of whether or not 
s proposal has merit is to assess ics inpact on the environment 
in vihich the system rust operate. Key varisbics, in addition to finrn 
considerations which are covered in the business model, are tl)0 
overall HADA plan, Congressional attitudes, public opinion, the 
general trend of the econor'y and world events. If the need is 
obvious end urgent an evalustion plan will be hecisn and the necessary 
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systcri resources will be node civoilnble i/ichcut additional 
consideration, 

5, Even if the cn v i reniren t \/i 1 1 supoort I np 1 eir.cn t e t i or. of a 
proposal, there is c question as to \;hethor or not it is in an area 
cf iiveerest to the system, !f not, it will probably be referred to 
the ilASA center or other cevernrrient agency having particular 


cogn i zance 

a 11 d a u 

t iio r 1 

ty 

in that ares. 


6. A 

final 

ch eck 

be 

fore proceeding \,<ith 

the 

foriuol eval 

i nation 

plan 

i s 

whether or not MSC t 

ias 


evaluate the propo-sal and then to assure adequate ? rnp 1 ementat i on 
support if the proposal is accepted. It is also coirpa r.ed to other 
proposals to deterr.-lns if the resources available sliould be reallocated, 

7. The first block in v.ihich the entire center gets Involved 

is the selection of a project engineer and the subsequent praparsticn 
of an evaluation plan. .An evaluation plan contains the technical 
areas to b.a evaluated, the extent, or depth cf evaluatlo.n required, 
areas rsquirir.Q specitil enphasis, naring evalustion tear, members, 
assigning responsibilities and defining the e vs 1 untie n schedule. 

8. Each technical team then proceeds to conduct its respective 
analysis and to perfor-a any tests clesl.red to assure that the analysis 
and claims contained In the proposal are valid or at least feasible. 

This evaluation is the most objective block In the process and even 
it is frequently biased by the values of the evaluator, ' The team- 
spprccch is a u.seful mechanisn for Identifylr. g individual biases, 

9. Additional data Is frequently required to clarify soccific 
points. Two conmon reasons for this are attempts by the proposer to 
"gloss-over" difficult technical problems and sirply or-itting the 



'ndividuol steps In a particulsr analysis to hold the bull: of the 
proposal to a ri i n i Ciur."! . It is, Uterefore, very Ir.portant to determine 

the reason for orr.issions, especially on critical technical points. 

10. ii valuation of the proposal after .all desired testiriQ and 
analysis has been cor.pletcd is not conveniently divided into objoctivo 
and subjective blocks as sliov/n In the model. They v/ere sho'./n as 
separate blocks to emphasize the importance of the subjective factors. 


Objective evaluation variables include wiiether or not the propose 

a) is a feasible solution to a technical need 

b) includes evidence that ell required aspects were considered 

c) contains applications of new technology or advanced stats- 
of-rhe-srt \;hich are obviously op «; i mi s 1 1 c 

d) compares favorably' technically v/ith other proposals in the 
same area. ' 


11. Subjective variables chat affect tfis recommendation Iticiudc 

a) the- evaluator's knowledge of tihe subject 

b) the evaluator's opinion of the subject 

c) the evaluator's knowledge of the proposer 

d) the evaluator's opinion of the p.roposer 

e) the confidence other members of the teen; have in the 
evaluator 

f) the evaluator's 'perception of the flASA's needs 

g) the evaluator's perception of the /sSC needs 

h) tiie evaluator's perception of the desires of his boss 

1) the evaluator's perception o<: reasonable cost. 

These, values and opinions might or right not be r.cntioned 

in the technical -evaluation report. Those factors recce ni zed as 

explicit, ir. portent factors in the racormen-dc t i on s are usually 

cccur.cnted . However, r.any of these factors arc net recegnizod as 

as s unp 1 1 c n s -or uplque values, therefore are not 1 i i;c 1 y to be 

of. 

nien L i on ec . ^ A traphlc rep res or^ tc. t i on of ho\/ these ve 1u;;is are 


2 6 

liany encineers nnd an r I n ee r i o 
t r « e s u r M a 5 L i c n t h a t t h e i r opinions h 
ilowevor, the authors^ observation tha 

0 s n ^.5 c L s of ci {; ? V ci n decision are free; it 


rra n a 
V6 a 
t t h e 
e n t 1 y 


';ou]d object to 
subjective a ] c ne n t , 
s u h j e c t I v-:i or r; u a 1 I 
a s i r/i p c r t n n t a s - t h e 


a t i ve 



30 


yed ant! intGcrated Is sho'..'n on Firure 5. If the decision p'akcr 
/to explicitly c;uantili 2 e ant! v/eigii cho reconrcnda t i on cf each. 

>on having an influ-snce on the reconiu-en dat i on vis a vis the 
josal, each person's assassrnerit could be represented by a vector 
>hcwn, Tharsfcrs, the decision nskcr's tolcl inpression \voutd 
tho sar.;e of ali of the Individual vectors. 

12, On a large proposal 'Involving a substantial evaluritlon task 
force, nany h 1 e r a rch i a 1 steps end many Iterations are reciuired before 
a recor.-.rne nd a 1 1 on is prepared. Subgroup nerbers discuss their ideas 
among ther.ise 1 ves , v/ilh their group leader and \i/lth subgroups with 
y/hicli the function they are evaluating has an interface. Next the 
subgroup leaders discuss tl^cir racoRifreridat I ons v/ith their respective 
group leaders and the evaluation tcani leader both individually and 
collectively. For seme propcssls, conini-n i cat 1 on between croups and 
subgroups is specifically prohibited to prevent tho attitudes of 
one group frorr. t nf 1 uenc i ng tho next. 

A. sum.p'sry of the. evaluation results is usually presented to 
tho Director of Eng i ncer I ng, by the evaluation tear, leader. Then 
each group leader discusses !i i s ov;n teaR''s recofT.'iiends t i ot <3 in 
greater detail.. Again, frequently only one group leader at a time 
is allowed in the p resenca t i on roon to prevent a s nov^- ba 1 1 i n g of 
attitudes from starting. On large proposals, the cvalustlon tear's 
re cor.r.anda t i ons a r e presented to a board composed of high level nanegs 
and experts fror. all areas of the center havinc on Interest in the 


qu«n t i t-ot i ve data; even when quantitative date is eva-rloble, h?,s 
recently been s ubs tan t i ated by a study conducted.by trie Harvard 
.Business School. Greiner, L, E., [) . Paul Lcitch and Louis D. 
Bor.nes, "Putting JudfiRscnt Dock into Dec is ions" in iyaxY^fd C^usiness 
Review, fiarch-April 15/0, pp» 55-67. 
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proposal. The chalrtnan of the hoard depends on the proposal. Hov/ever, 
for our tr.odel v/a are sssurring It to always be ths Director of 
Engineering!, 

Evaluation Doarcis are good in thai sor':e of the best nirid's in 
the Center can evaluate liie whole proposal in context as well as 
from each nvinher ' s particular area of interest. Boards arc also 
a hazard in that its penibcrs •frequently have even stronger values 
and prejudices than the evaluators in addition tc tho power of thei 
outhority of hierarchy and/or expertise, !t is not uncowrion for a 
single beard r.'.ernber who has strong feelings on some point to •force 
a significant change in the overall recommendation. 

Aticthsr possible outcome is for the board to request the 
evaluation team to go back end corislder some other aspect of the 
problem or tc reconsider its recommendation in light of information 
provided by the board members. 

This process continues until the board chairman Is satisfied; 
then the recommendation is forwarded to the business office for 
their con s i de r s t i on prior to presentation to ' the Director of the 
Center for a final decision. 

I n t e r r e 1 a t i o n b c t v/ £ c n V a f i a b 1 e s 

Heny of the variables listed in the previous section are 
i nte rdependent . l-Jov/aver, tiis degree of i n lerdepandence varies wit!i 
individuals and V'fl th croups as v/sll as wi'ch time. Therefore, cn 
attempt to 'correlate the variables is net considered to be profitable. 




PA^^T 1 1 ! 


AMALYS I S 

A careful snalysir. of the "dos c r I p 1 1 vs- f uncr i ona 1 " r.ociel (Fig. 3) 
reveals its hlnhly nornative character. ilov/over, this is not totally 
unexpected since tite model is a ref 1 cct i on of pol i ci es and practices 
that have evolved over die years In various government ^lg^ncie5. One 
would normally expect that the regulatory guides and procedures v«ould 
approach a norrpative state, at Isiist from o theoretical standpoint. 
This is the situation in the present case. The prescribed method 
and actual practices approach a normative situation. Deviations 
from til© model are the exception rather than the norm. So, w.e have 
in the authors' opinion, a descriptive rrcdel vihich could be chanced 
only in minor v/ays insofar as constructive improver.ant is ccr.cerned. 
This Is not to suggest tiiat the actual decision msking process is 
always carried out in precisely the manner prescribed by the model. 
People are in the loop, and experience indicates that as lor«g as 
people and subjective Judgments are involved "perfectio:" is not 
likely. V/o do believe however, that in -this case human error or 
deviation is not a significant; problem. The system \;orks in a fasii 
that encourages compliance, nakinc doviotior. ? temporary situation. 

For example, occasionally at: Indlvidaul or o r gsn i sa t f on t/ill elect 
to .handle an unsolicited p r o p o s c 1 as If t h o t r decisions, u n c o o r d i n a t e d 
end out of channels, are all that is necessary. However, it soon 


;omes obvious that this ^tpp roach './ill not './c-rk and the proposal is 



brought bach Into the appronrlats decision cycle 
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■ Due to tiie rrsinor nature of the mod i f i ca t i on s v.'hlch v'^uld be 
i ncorporaued Intc a "norir-ative model,” it Is not considered 
necessary or even desirable to diagrar- the normative, instead, uslr.c 
the descriptive model as a baseline, v.'e v/lll discuss the chances In 
a step by step manner making it possible for the reader to easily 
visualize tho adj us tennts . 

Steps 1 throur-h h - in this area the descriptive nod e 1 is 
considered to be as close to nornative as could reasoncibly be 
expected. The function of "local control" Is essential due tc tlie 
i tivol venent of nur.erous o r gan ? zat i*cns and init-iatierj sources. ideal! 
i t I'/ouid be better- if proposals could sor\ehow be automatically 
directed to the control point avoiding the occnsicnal problem of 
1 napp rep r i a te i n vo 1 ver--.enl ; ho'.'ever, v;e can think of no v/ay to ' 
Improve the present procedure. 

St ep 5 "• A reduction ir time and effort required tr- process 
proposals Is possible by a cen so 1 i da 1 1 on and parallel review approach 
to the "p re 1 1 p:i na ry revlsv/s" 1 ndependen 1 1 y conducted in Steps 5 sr.d / 
A mcchanlsrr could be es cab } i siied whereby the preliminary technical 
revlov/ could be performed in parallel v;tth the busir.sess reviev/. 
Possible alternatives Include ass|on''ent of appropriate technical 
shill to the Seep V function or si-nply forwarding a copy of the 
proposal tc the appropriate technical organ 1 ze t icn for parallel 
preliminary reviev/, 

S t e 6 - This, is a s t r? i gii t f o rv/a r ci , routine function which is 
appropriate. iio change sugeested. 

Steps 7 , u and 11 - As in the case of Step 5, there is a 




potential reduction in proceasino time and possibly effort by a 
parallel rather tlian a serial approach to the c va 1 ua t i c.r. s , The 
proposal could be subjected to the coropre-hen s I ve technical and 
business revlc\/s s i mu 1 taneous 1 y instead of delayinc tlie business 
review until completion of the technical evaluation, Also, this 
area (Steps 7» 2, 11) seems to be ideally suited for a ttcro approach. 

This could be consolidated os a single operation v;ith three objectives: 

c . ► 

technical, business and tiie competitive factor decisions. All three 
are interrelated and to a very Icirgc degree involve the san^s individual 
It Is also- particularly irportant to include the budget decisions 
5s early in the process ns feasible. It seoir.s that this is the 
appropriate place to cover the entire question of "do v;c v/ant what 
the proposal offers, cap v/e afford it,- is the proposal comsns urate 
(price v.'ise) with the v/erk, shoula It be purchased frorr. th-a initiate 
or competitively, and Is ti»e proposal complete enough to proceed?" 

The remainder of the model is, in cur opinion, a nornativa 

■s 

sTtuatten, A.ny irnnroverent v;ill be in educating the pa rt i c i p^in t s 
rather t!ian changing tbs model. Actually, this ray bo ths rost 
'important point in the area of changes or i np rovemant . it is clear 
that the decisior-, making process is alrost sntirel.y subjective and 
that decisions will be influenced by the values of the pa r t ! c i p an t s 
Observation of ti»e process IncMcat-os that much of ths decision 
making is prsssrstly conducted in a franmentcci fashion wharein the 
participants In any specific step are not necessarily aware of the 
procedihg or subsequent activities. This is of course not t!"!® cssc 
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at the hiiihcr r-anaoenerst levels , but all decisions ore not node at 
those lovels, The 'tho'-i^^ht then Is that there is value to ha f,oir. ed 
by raking tha participants througnout the process av.'arc of the total 
picture. This could bs accorplishod by provldinp o description, 
possibly a flov.' cnart or diacrarn of the decision process v,‘ith the 
proposal as It p'ovss through the systoiR. This ray also help v;lth 
the f ragnontat I on probler/!. People would be ir.oro inclined to 

V 

coorcitsate and discuss the proposal with othsr participants if they 
vrare a'..’are of the total process. 

The only suggestion offered for itnproving the Cjuallty of the 
technical evaluation Is to make each evaluator and each source board 
membo.r 3’ware of the subjective factors involved in the ova lust ion. 
This is not to elirlneto all subjectivity. That wcbld be not only 
impossible, but undesirable. Subjective evaluations are frequently 
the best clues to potonttal high risk situations, One ’way to assure 
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PART I V 


SbTwMAKY AiiO COtiC LI'S I OKS 

The exercise of r-'oclelinc a decisicr process is ar. ex.colicnx: way 
of learning to appreciate Dross's ccr.irnent tiiat "Kccels are v.itally 
important i n -sc i ent i f i c v/orl'. ar-d, in ny opinion, in ai'.y intellectual' 


endeavor . 


he cor'plexity and i n te r ro lat i cn s h i p of the r-iultiplc 


decision process could not be fully app rec i atoci or understood vnthout 
first exarlr.ing the process via the r'.edlup of seme type of model. 
Although the autiiors have observed the system descriLcc! in this paper 
ever a’ period of years V!& were not av'are of many facets of tlie 
sub~decision processes Icier tifled In the modeling exercise. in 
reflect inti on this point it appears that a model may well be the 
bast method g? dealing v/ith cne of the improvements discussed for 
che "normative" nodal,' namely, the education needs. A model of the 
total process, or if more «.pp rop r i a te , certain segments, could serve 
a real need If it v.'cre to accompany the unsolicited proposal through 
the re'/ lew cycle. 

As stated in the analysis, little can be offered In tr-c i-.'ay cf 
constructive improvement in the model. '."'e belie\s the system has 
capital ized on years of experience In federal agencies resulting In 
a reasonably efficient and effective procedure for processing 
unsolicited proposal's. The main tv/o points, the frag rien ted operation * 
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and the value of f a in i 1 i a r t t y v/ i t ii the total process represent the 
substance of the autl'ors' recorr.rnendat I ons for i r;.p ro vamcn . The 
suggested changes in the sequence of certain steps v'cuid also be a 
positive nove, but the gain would not be of major rrage i t uco , 

in summary, the system and its Headquarters have devised a 
decision process i7hich meets the objectives. Complications resulting 
from individual deviations are only a p’inor problem and would exist 
regardless of the type of systen employed. 
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APPEND ! X-'5 

ARTICLE Vlll - TECli.N I CAL D I PxECT I ON' Ai!D -SURVEILLANCES 

A. ,The \/ork to be perforn;ecl b^ the contractor under this 
contract is subject to the surveillance and v;ritten Technical 
direction of a "Technical Representative'.' v;ho shall be specfi- 
cally appointed by tha Contracting Officer in writing. 

Technical Direction is defined as that Government direction 

to. the contractor i/hich fills in details, suggests possible 
lines of inquiry or otherwise more specifically defines the 
work set forth herein. In addition this Contracting 
Officers Representative may act as the Contracting Officer's 
authorized rep resen t a t i vc ' fo r the purpose of tl'.e final 
evaluation and acceptance of end-item documentation required 
by th i s • cont ract . The Technical Direction to be valid: 

1, Must be issued in writing consistent v/ith the general 
scope of the v^ork set forth in this contract; 

2, May not modify the Statement of V/ork or change the 
expressed terms and conditions of this contract; 

3, Shall not commit the Government to any adjustroent 
of the estimated cost, fee or other contract provisions, 

B, In the event any Government Technical Direction is 
interpreted by the contractor to fall v;ithin the Clause of 
the General Provisions hereof entitled "Changes", the 
contractor shall not implement such direction, but shall: 

1, Notify the Contracting Officer in \;rlting ofsuch 

i n to rp ret a t i-on within five (5) working days after the contractc 
receipt of such direction. Such notice shall (i) include the 
reasons upon which the contractor bases its belief that the 
Technical Direction falls v/lthin the purview of the "Ch'snges" 
clause; and (ii) include the contractor's best estimate as 
to revision in estimated cost, fee, performance tine, 
delivery schedules and any other contractual provisions that 
would result f ror,r I trp 1 emen t i ng the Technical Direction, 

2, If, after reviewing the Information presented pursuant 
to subparagraph (1) above, the Contracting Officer is of the 
opinion that such direction Is v/ithin the purview of the 
"Chances" clause, he will issue unilateral direction to 
proceed pursuant to the authority granted him under the clause, 

3, Intho event- the Contracting Officer determines 
that it is necessary to avoid a delay in performance of the 


‘Source: NASA. Contract NAS 9*'9953. 




contract’ lie may, in v/riting, direct the contractor to proceed 
\/ith the t liip 1 err.cn t at i on of the Tecimical Direction pending 
receipt of the i n f o rir:a t i on to be submitted under subparagraph 
(l) above. Should the Contracting Officer later determine 
that- Change direction is appropriate, the v/ritten direction 
issued hereunder shall constitute the required Change direction, 


C. Failure of the contractor and the Contracting Officer to 
agree on v/hether Governtr.cnt direction is Technical Direction 
or- a Change v.'ithin the purview of the "Changes'' clause shall 
be a dispute concerning- a question of fact v^lthin the meaning 


of the Clause of the General Provisions entitled "Disputes, 




